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Preface 


The continuing development of subspecialties in pediatrics may be 
justifiably considered to be progress. Due to this fact, complex syn- 
dromes can be analyzed today in their pathogenesis, are better under- 
stood in their symptomatology, and can be therapeutically controlled. 
Therapy has reached an unexpectedly high level of effectiveness 
through this specialization, never dreamed of even a few years ago. No 
pediatrician can afford to do without it. 

However, this gain in knowledge inevitably places new burdens 
on the individual physician because of the confusing diversity of the 
diseases under consideration. The colleague in private practice who is 
called upon to treat an acutely ill child is all too likely to have the 
patient admitted to the hospital without necessity or without the de- 
sired diagnostic insight. The hospital-based physician, confronted with 
the same situation, tends to rely more on a haphazard utilization of the 
laboratory facilities or the specialists. Should an illness not present 
itself strictly according to the textbook, the wide range of biochemical 
investigations and ‘tolerance tests” to which the patient is subjected 
offers the physician, made insecure by the diversity of the diagnostic 
possibilities, an opportunity for thinking and reading on the problem. 
Medical literature, however, has reached such enormous proportions 
that many physicians give up trying to keep abreast of it. Be it for lack 
of time or some other reason, they may consult pediatric literature only 
superficially or not at all—to the harm of the sick child. 

This book on differential diagnosis is offered as an aid in such 
situations. In obscure cases it uses a conspicuous symptom as a pointer 
in the direction of a possible diagnosis, shortens the path to it, and 
helps the physician avoid diagnostic errors or a multiplication of un- 
necessary examinations. The required investigations for the differential 
diagnosis of a condition are listed and rare diseases are described. The 
boundaries between subspecialties are defined in such a way as to help 
the pediatrician understand additional diagnostic means, for which the 
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pediatric radiologist, the cardiologist, the neurologist, the endo- 
crinologist, and others are responsible. 

This diagnostic directory intentionally restricts itself to the symp- 
toms and signs of illnesses and does not attempt to make a systematic 
presentation of them, especially if the diseases can be diagnosed at first 
sight and differential diagnostic alternatives do not exist. 

Sufficient numbers of outstanding textbooks, handbooks, and 
special works are available to the interested reader as soon as a correct 
diagnosis is within reach. 

The differential diagnosis at hand saves time for the physician 
who works in pediatrics and in this way serves the patient as well. The 
pragmatic shortness of the text, numerous tables, and a detailed table 
of contents should help to achieve this goal, and provide stimulation 
and information for the diagnostic workup. 

The author’s thanks is extended primarily to Dr. D. EBEL who 
was kind enough to take upon himself the chapter on pediatric radiol- 
ogy and also to edit critically those parts of the book that pertain to his 
field. Thanks is also expressed to Dr. G. SCHMITZ (pediatric cardiol- 
ogy) and Dr. K. KELLERMANN (pediatric neurology), who likewise 
have critically reviewed and supplemented the chapters relating to the 
areas of their expertise. All have substantially contributed to the suc- 
cess of this diagnostic tool. 


HANS EWERBECK 
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1 Fever of 
Unknown Origin 


Infections are the most frequent cause of unexplained, primarily 
monosymptomatic febrile episodes in children, although other causes, 
such as tumors, collagen diseases, and drug reactions, must also be 
considered. 


Diagnosis: CBC. 


Leukocytosis with left shift: probable bacterial etiology. 
Leukopenia with lymphocytosis: probable viral etiology. 
ESR elevated. 


1.1 Local Bacterial Infections 


Urinary tract 

Sinusitis, mastoiditis 

Osteomyelitis 

Brain abscess 

Lung abscess 

Abdominal abscess 

Perinephric abscess 

Chronic appendicitis and periappendicitis 


Urinary Tract 

Repeated negative findings decrease but do not exclude the possibility 
of a urinary tract infection, especially in patients who have obstruc- 
tions. With persistent fever and an elevated ESR, the following are 
indicated: 


Diagnosis: Repeated examinations of the midstream urine, or of 


| Fever of Unknown Origin 


urine samples obtained by a suprapubic bladder tap; cell counts 
per mm?; urine cultures; intravenous pyelogram. 


Sinusitis, Mastoiditis 
Diagnosis: X-ray films 


Osteomyelitis 

All bones should be palpated repeatedly for tenderness of the perios- 
teum or for induration of the surrounding musculature. Minor limita- 
tions of motion should be looked for. Especially, osteomyelitis caused 
by Staphylococcus albus can persist for weeks before being recog- 
nized. 


Diagnosis: X-ray films; repeated blood cultures; bacteriologic 
studies from the bone; bone scan. 


Occult Brain Abscess 
The medical history should be explored for adjacent inflammations 
(sinusitis, otitis media) or left-sided heart disease (bacterial embolism). 


Diagnosis: CBC, ESR, CSF (all investigations may be normal). For 
further diagnosis see Chap. 24 and Chap. 25, Section 2. 


Lung Abscess 

The history should be explored for foreign body aspirations or severe 
coughing episodes of short duration. Auscultation reveals areas of 
bronchial breathing, mixed occasionally with amphoric breathing. 


Diagnosis: X-ray films. 


Abscess in the Abdominal Area 

Subphrenic and liver abscesses may frequently be detected only by 
careful palpation during inspiration and expiration. Nevertheless, an 
abscessed liver is not necessarily enlarged or tender. Inspection of the 
stool for eosinophils and amebae, as well as proctoscopic examination 
for ulcers, is indicated in suspected cases. An abscess in the abdomen 
can be mistaken for diaphragmatic pleurisy. 


Perinephric Abscess 

Unilateral bulging of the lumbar area can be seen in a patient with a 
perinephric abscess. Percussion tenderness of the costovertebral 
angle, tenderness of the kidneys during bimanual palpation, and differ- 
ential sensitivity of Head’s zones are noted. 


1.2 Generalized Bacterial Infections 


Chronic Appendicitis and Periappendicitis 
Guarding and pain during bimanual rectal and abdominal palpation 
(Chap. 4, Section 3) is present in these diseases. 


1.2 Generalized Bacterial Infections 


Tuberculosis 

Salmonellosis 

Septicemia 

Endocarditis 

Rare generalized bacterial infections 
Yersinial infections 
Brucellosis 
Toxoplasmosis (acquired postnatally) 
Tularemia 


Tuberculosis 

Diagnosis: Tuberculin tests. (Tuberculin tests may be negative dur- 
ing phase of anergy from day 19 to 56, occasionally also negative 
in miliary tuberculosis and tuberculous meningitis.) 


Salmonellosis 

Typhoid fever: Discrete rose spots (containing salmonella organisms, 
which can be grown on bile culture media), heavily coated tongue, and 
splenomegaly are characteristics of typhoid fever. 


Diagnosis: CBC with leukopenia and eosinopenia. Stool cultures; 
demonstration of the organism in blood cultures; beginning with 
the second week, positive serologic reaction (Gruber-Widal). 


Paratyphoid fever: Severe febrile reactions, chills, multiple rose spots. 


Other salmonelloses: Unexplained fever, chills, and pain in the ex- 
tremities during the early phase. More frequently, leukocytosis, no 
eosinopenia. 


Diagnosis: Organisms in feces and urine; positive Gruber-Widal 
reaction. 


Septicemia 

The fulminant presentation of septicemia with chills and skin metas- 
tases causes no diagnostic difficulties. More frequently one may en- 
counter a latent septicemia, especially due to gram-negative organisms 
in children with impaired immunity (newborns, children in intensive 
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care units, children on cytotoxic and immunosuppressive drugs). 
Therefore, suspicion of septicemia calls for repeated blood cultures, 
even if the typical triad of neutrophilic leukocytosis, ESR elevation, 
and splenomegaly is absent. Clues: Unexplained thrombocytopenia, 
low serum phosphorus, and signs of consumption coagulopathy (Chap. 
13, Section 5). CSF cultures are required in newborns who have sep- 
ticemia since meningitis is present in 30% of neonates with septicemia. 


Subacute Bacterial Endocarditis 

(Endocarditis Lenta) 

The temperatures are usually subfebrile, and temperature elevations of 
short duration are often discovered only by frequent measurements. 
Chills are present and argue against rheumatic fever as a diagnosis. 
Characteristic are very discrete petechial microemboli, predominantly 
on palms and soles. Bacterial endocarditis is unlikely unless a congeni- 
tal or an acquired cardiac lesion is detectable. 


Diagnosis: CBC (anemia, leukocytosis not constant, left shift, and 
toxic granulation of neutrophils), ESR elevation. Blood cultures: 
usually Streptococcus viridans; in less than 10% enterococci or 
other gram-positive organisms. 


Rare Generalized Bacterial Infections 


Yersinial Infections 

Yersinia enterocolitica infections present with chills, high tempera- 
tures, occasionally of the intermittent, septic type; headache and pain 
in the extremities; constipation; unexplained pain in the upper abdo- 
men or right lower quadrant (appendicitis-like form), and later, vomit- 
ing and diarrhea (enteritis-like form). Ascites and pleural effusions may 
occur. 


Diagnosis: Blood cultures; agglutinin reaction (Gruber-Widal). 


Brucellosis 
Synonyms: Undulant fever, Malta fever, Mediterranean fever. 
Human brucellosis is mainly due to one of three species: 


1. Brucella melitensis (goats) 
2. Brucella abortus (cattle) 
3. Brucella suis (hogs) 


Manifestations: Fever, chills, splenomegaly, occasionally 
hepatosplenomegaly, lymph node enlargement, often localized at the 
drainage area of the portal of entry by the pathogen. 
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1.3 Viral Infections 


Diagnosis: Leukopenia, lymphocytosis and monocytosis, eosino- 
philia, ESR elevation, marked gamma globulin increase. Dem- 
onstration of the pathogen in blood, stool, urine, CSF. Dem- 
onstration of the antibody by agglutination and complement 
fixation reaction. Positive skin test indicates previous invasion 
of the body by brucellae. 


Toxoplasmosis (Postnatally Acquired) 

Characteristics of this infection are: unexplained fever, lymph node 
enlargement, joint pain, and myalgias; later, maculopapular rash and 
intestinal manifestations. 


Diagnosis: CBC unremarkable or leukocytosis. Sabin-Feldman dye 
test, complement fixation test. 


Tularemia (Pasteurella tularensis) 
Manifestations: Unexplained fever (so-called typhoidal tularemia) of 
the biphasic fever type (2 to 3 days of fever, 2 to 3 days’ afebrile 
interval, followed for 14 to 21 days by temperatures as seen in typhoid 
fever). No localizing signs. Constipation or diarrhea with swelling of 
the mesenteric lymph nodes is seen in the so-called gastrointestinal 
form of tularemia. Pulmonary infiltrates and swelling of the hilar nodes 
occur in the pulmonary form. Reddening of the skin, followed by 
ulceration of the portal of entry, as well as swelling of the regional 
lymph nodes is noted in the ulceroglandular form. The hallmarks of the 
oculoglandular form are conjunctivitis and ulceration of the eye. 
History: Exposure to animals (rabbit fever); transmission by flies, 
ticks, and rodents. 


Diagnosis: Skin test with phenolized organisms; beginning with the 
second week, the agglutination test becomes positive (cross- 
reaction to brucellosis). 


1.3 Viral Infections 


Viral infections are easily recognized as causes of sudden fever if at the 
end of the incubation period organ manifestations, such as involvement 
of the mucous membranes of the upper airways or of the skin (exan- 
thems), occur, or if symptoms referring to the gastrointestinal tract or 
the CNS are noted. 


Diagnosis: Normal or decreased leukocyte count, lack of neu- 
trophilia; relative lymphocytosis and monocytosis. ESR moder- 
ately to markedly elevated. Transient albuminuria and hematuria 
can occur. 
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If localized findings are absent, consider the following diagnoses: 


Infectious mononucleosis 
Acute infectious lymphocytosis 
Anticteric hepatitis 


Infectious Mononucleosis 

Infectious mononucleosis is characterized by irregular, remittent fe- 
brile episodes up to 39°C, which may last for days or weeks, or there 
may be intermittent fever after afebrile intervals of various lengths. 
Sustained fever occurs seldom. The individual fever attacks usually 
last 1 to 2 weeks, occasionally even longer. Discrete or distinctly 
generalized lymphadenopathy is seen, especially in the cervical region, 
the area of the sternocleidomastoid muscle, the occipital, and the 
retroauricular area. Pharyngitis or exudative tonsillitis may present 
with lacunar membranes. A throat swab shows fusiform bacilli and 
spirochetes with suppression of the normal flora (Vincent’s infection). 
Infectious mononucleosis can be mistaken for diphtheria if the swelling 
of the tonsils and cervical lymph nodes is very marked. Absence of a 
gelatinous edema of the throat or of a marked edematous swelling 
around the lymph nodes of the mandibular angle, and the finding of an 
enlarged spleen argue against diptheria as a diagnosis. Splenomegaly is 
found only in infectious mononucleosis and can be demonstrated in 
80% of the cases. Also, polymorphic or morbilliform exanthems occur 
in infectious mononucleosis. 


Diagnosis: Usually increased WBC counts, but normal WBC counts 
are not unheard of; relative lymphocytosis and monocytosis; 
atypical lymphocytes (larger than normal lymphocytes with a 
dense nuclear chromatin and a coarse nucleus; a light cyto- 
plasmic rim with azurophilic granules). Abnormal liver function 
studies; urinalysis as considered typical for viral infections; ele- 
vated ESR; demonstration of heterophil antibodies with the 
Hanganatziu-Deicher or Paul-Bunnell test or the Monospot test. 


Acute Infectious Lymphocytosis 

Acute infectious lymphocytosis presents with subfebrile or febrile 
temperatures of several days’ duration. Signs of an upper airway infec- 
tion, conjunctivitis, or pharyngitis are rare. Abdominal manifesta- 
tions, such as intestinal colic or diarrhea, may be present. Even acute 
appendicitis may be considered as a tentative diagnosis. 


Diagnosis: Leukocytosis with 50.0 to 100.0 x 109/1 WBC (50,000 to 
100,000/mm? WBC) of which 85 to 95% are lymphocytes; 
eosinophilia. Red cell, reticulocyte, and thrombocyte counts 
normal; no splenic enlargement, no lymphadenopathy. The bone 
marrow shows up to 50% lymphocytes with eosinophilia. 


1.4 Less Common Infections 


Anicteric Hepatitis 

Unexplained temperature elevations, lack of appetite, fatigue, tender- 
ness of the liver to palpation, transient arthralgia, occasionally light- 
colored stools, and dark urine in spite of the absence of jaundice are the 
manifestations of anicteric hepatitis. 


Diagnosis: Elevated serum transaminases, slight increase in biliru- 
bin. See also Chap. 16, Section 1 and Chap. 17, Section 3. 


1.4 Less Common Infections 


Malaria 
Rickettsioses 
Q fever 
Ornithosis (psittacosis) 
Spirochetal diseases 
Syphilis 
Relapsing fever 
Leptospirosis 
Weil's disease 
Parasitic infections 
Visceral larva migrans 
(Toxocara canis, Toxocara cati) 
Trichinosis 


Malaria 

Malaria presents in infants and young children with unexplained, often 
slowly rising fever of an irregular pattern without the characteristic 
febrile paroxysms. Intestinal manifestations (abdominal pain, vomit- 
ing, diarrhea) and clammy skin, hypotension, or syncopal attacks can 
be seen in this disease (algid malaria). In the chronic form the spleen is 
very large and firm, and hepatomegaly is present. 


Diagnosis:  Leukopenia with relative lymphocytosis; elevated ESR. 
Demonstration of plasmodia on a thick blood smear. 


Ornithosis 

Ornithosis (psittacosis) may present abruptly or gradually after an 
incubation period of 7 to 14 days with rising or sustained fever, 
headache, and occasionally diarrhea. A cough is observed, beginning 
with the second week. X-ray findings of the lung mimic a variety of 
pulmonary diseases. 


Diagnosis: Leukopenia with left shift; later during the course 
leukocytosis with marked lymphocytosis. Positive complement 
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fixing antibody test after 10 to 14 days. Environment to be inves- 
tigated for sick birds. 


Q Fever (Rickettsia burnetii) 

Intermittent or sustained fever of 3 to 4 days’ duration is observed in Q 
fever. The disease has an incubation period of 14 to 26 days. Additional 
manifestations are headache, backache, and pains in the extremities. 


Diagnosis: CBC unremarkable, moderately elevated ESR. Comple- 
ment fixing antibody titer positive beginning the second week. 
X-ray films: Primary atypical pneumonia. 


Syphilis 

If the primary chancre was not recognized, acquired syphilis may be 
noted in the secondary stage by an unexplained fever, especially if the 
often rather discrete skin eruption is overlooked. The investigation 
should include questioning for pains in the extremities as well as in the 
joints, search for hepatosplenomegaly, and for generalized slight lym- 
phadenopathy. Congenital syphilis is not accompanied by fever. 


Diagnosis: Serologic reactions. 


Relapsing Fever 

Relapsing fever occurs especially in tropical countries, the Middle East 
and Far East, and also, though rarely, in Southern Europe. The disease 
is transmitted by body lice. Relapsing fever has been observed in some 
parts of the western United States, where it is tick-borne. A typical 
cyclic course with chills and remittent fever, followed by apyrexia of 
several days’ duration, is seen in older children. The fever has no 
regular pattern in younger children. Headache, pain in the extremities, 
as well as in the abdomen, and CNS manifestations, such as seen in 
meningoencephalitis, may be observed. 


Diagnosis: CBC may be normal, or show slight leukocytosis, or 
marked leukopenia. Consumptive thrombocytopenia may be 
present. During a febrile attack the pathogen may be demon- 
strated on a thick blood smear. 


Leptospirosis 

Leptospirosis, seen primarily in domestic and wild animals, presents in 
children with an atypical febrile course. The fever may have an abrupt 
onset and later occasionally show a biphasic course, a pattern that is 
hard to identify. A tendency to myalgias, aseptic meningoencephalitis, 
and polyneuritis is seen by the end of the first week. The prognosis is 
good. Frequently, jaundice may be absent in Weil’s disease (Lepto- 
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spira icterohaemorrhagiae). Polymorphic exanthems and hemorrhagic 
diathesis can occur. 


Diagnosis: Leukopenia or leukocytosis, left shift, ESR elevation. 
Demonstration of the pathogen in blood, CSF, and urine. 
Serologic tests for antibodies. 


Parasitic Infections 


The unexplained febrile reactions due to parasitic infections are almost 
always accompanied by a marked eosinophilia. Severe urticaria can be 
seen occasionally in an otherwise uncomplicated ascariasis. 


Visceral Larva Migrans 

(Toxocara Canis, Toxocara Cati) 

Visceral larva migrans may occur in children under the age of 4 years, 
especially if the child has close contact with dogs or cats, or if he has a 
history of putting everything, including dirt (earth), into his mouth 
(pica). Manifestations: intermittent fever, lack of appetite, weight loss, 
cough, myalgias, arthralgias, moderate hepatomegaly, occasionally 
pulmonary infiltrates, and invasion of brain and eyes. Ophthalmic 
involvement should be differentiated from retinoblastoma. Histologic 
examination of the tissues reveals granulomatous and eosinophil- 
loaded infiltrative lesions in liver, lung, and other organs. Questionable 
intestinal infections have been reported. 


Diagnosis: Hypereosinophilia, hyperglobulinemia, especially of IgG. 


Trichinosis 

Periorbital and facial edema, as well as nonspecific exanthems during a 
febrile illness reminiscent of typhoid fever, should suggest the possibil- 
ity of trichinosis, especially if muscle pain is present. 


Diagnosis: Leukocytosis with left shift and toxic granulations, 
marked eosinophilia. Complement fixation and precipitin test; 
later, intradermal test. 


1.5 Chronic Inflammatory and 
Collagen Vascular Diseases 


Rheumatic fever 

Juvenile rheumatoid arthritis 
Wissler-Fanconi syndrome 
Ulcerative colitis 
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Regional enteritis 

Collagen diseases 
Systemic lupus erythematosus 
Libman-Sacks syndrome 
Dermatomyositis 
Periarteritis nodosa 


Rheumatic Fever 

Occasionally, patients with rheumatic fever show mild to moderate 
remittent fever in the beginning of the disease, with rising temperatures 
especially in the evening. Pallor, sweating, fatigue, and epistaxis may 
occur. The disease is most frequently seen in children between the ages 
of 5 and 10 years, rarely during the first 3 years of life. One should be 
increasingly suspicious of this illness if the patient has a family history 
of rheumatic fever or a disposition to allergies. A careful investigation 
for transient joint manifestations is mandatory. 


Diagnosis: Elevated ESR, rising ASO titer; ECG and phonocardio- 
gram to exclude cardiac involvement. 


Juvenile Rheumatoid Arthritis and Still's 

Disease 

In juvenile rheumatoid arthritis one may see at the onset either a 
precipitous fever with chills, or an insidious beginning with remittent or 
intermittent septic febrile episodes, lasting for several weeks. Au- 
tonomic manifestations, such as a tendency to sweat, poor appetite, 
irritability, or weight loss may be present. Polymorphic-urticarial, 
rubella-like, or morbilliform exanthems, later lymphadenopathy and 
splenomegaly, morning stiffness of the involved joints, and a mild 
cyanosis of the surrounding skin, together with clammy extremities, 
are findings that facilitate the diagnosis. Careful evaluation is deemed 
necessary in patients with unexplained fever who manifest 
conjunctivitis or photophobia: juvenile rheumatoid arthritis may have 
its onset as iridocyclitis! 


Diagnosis: Anemia, leukopenia, rarely leukocytosis; ESR elevation. 
Rheumatoid factors negative in 80% of the cases. 


Wissler-Fanconi Syndrome 

(Subsepsis Hyperergica) 

Intermittent fever lasting for several weeks, with chills and a variation 
in temperature of 3 to 4°C between the peak and the nadir, can be seen 
in patients with the Wissler-Fanconi syndrome. The fever is frequently 
transient and is observed only with repeated measurements. Polymor- 
phic exanthems (macular, annular, papular, urticarial) are a clue to the 
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disease. The diagnosis is established by exclusion of other illnesses 
based on the fever pattern, by the ineffectiveness of antibiotics, and by 
immediate defervescence after administration of corticosteroids. Some 
authors consider the Wissler-Fanconi syndrome to be a variety of 
juvenile rheumatoid arthritis. 


Diagnosis: Leukocytosis, neutrophilia, commonly eosinophilia. 
Rheumatoid factors negative. 


Ulcerative Colitis 

Uncharacteristic febrile episodes, ranging from slight temperature ele- 
vations to a septic fever pattern and chills, may occur at the initial 
presentation or during an exacerbation of ulcerative colitis. Additional 
manifestations are: lack of appetite, nausea, vomiting, malaise, and, 
later, tenderness upon palpation in the area of the colon. 


Diagnosis: Leukocytosis with left shift, toxic granulation, occasion- 
ally marked eosinophilia; sigmoidoscopy; x-ray films. 


Regional Enteritis 

Prolonged episodes of slight to moderate temperature elevations may 
precede regional enteritis, to be followed later by dull pain in the right 
lower quadrant that has occasionally a colicky character, especially 
after ingestion of food. Bowel habits are normal, or a tendency to 
constipation may be present. During exacerbation the stools become 
loose and contain mucus with occult or at times grossly visible blood. 


Diagnosis: CBC without any characteristic findings; ESR moderately 
elevated. X-ray films: meticulous examination of the intestines by 
means of a barium enema. 


Collagen Diseases 


Systemic Lupus Erythematosus 

Unexplained fever and malaise are present in systemic lupus 
erythematosus before the appearance of the characteristic skin and 
joint manifestations. Lupus occurs in children after the age of 12 years 
and is more common in girls. 


Libman-Sacks Syndrome 

The manifestations in the Libman-Sacks syndrome are the same as in 
systemic lupus erythematosus. Additional findings are: endocarditis, 
pericarditis, pleuritis, peritonitis, and polyserositis. It occurs more 
commonly in girls. 
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Dermatomyositis 

In 20% of cases, dermatomyositis is seen in children under the age of 15 
years. It begins with subfebrile temperatures and is marked by progres- 
sive circulatory disturbances in the hands. Skin manifestations, to- 
gether with swelling of the arms and legs, follow. The acute form has its 
onset with high fever. The characteristic manifestations, such as 
edematous swelling, a violaceous hue around the eyes and the nose, in 
the inguinal area, and around the small joints, occur early in the 
disease. The subcutaneous tissue is indurated; the muscles are taut and 
tender. 


Periarteritis Nodosa 

Periarteritis nodosa presents with intermittent fever, leukocytosis, ab- 
dominal pains, and slowly progressive pains in the extremities. Renal 
manifestations are seen, as well as polymorphic exanthems and pur- 
puric lesions. The disease rarely occurs before the age of 4 years; males 
are more frequently affected than females. 


Diagnosis: Histologic examination of skin or muscle biopsy. 


1.6 Tumors 


Histiocytosis X 
Leukemia 
Hodgkin's disease 
Brain tumor 


Histiocytosis X 

Histiocytosis X not infrequently has its onset in recurrent febrile 
episodes without a characteristic fever pattern. Initially, there is little 
impairment of the patient's general condition. As the disease pro- 
gresses, hepatomegaly, hepatosplenomegaly, and painless lymph- 
adenopathy occur. Gradually petechiae, ecchymoses, papules, or 
flat infiltrations, especially on the trunk, are observed. 


Diagnosis: Leukopenia, granulocytopenia, aregenerative anemia, 
relative lymphocytosis and monocytosis; histiocytes are seen in 
varying numbers in the peripheral blood. Slight to moderate 
thrombocytopenia. Elevated ESR. A bone marrow aspirate is 
difficult to obtain; the bone marrow appears depleted, except for 
histiocytes, which are abundant. 


Leukemia 
Fever without other manifestations can be observed for weeks in some 
patients with leukemia. 
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Diagnosis: Bone marrow aspiration and biopsy. X-ray films of the 
long bones. 


Hodgkin's Disease 

Irregular temperature elevations can be seen in patients with Hodgkin’s 
disease, along with some other nonspecific manifestations, such as 
fatigue, anorexia, or weight loss. Temperature elevations are occasion- 
ally of the so-called Pel-Ebstein type, with periods of high fever fol- 
lowed by afebrile intervals. Hodgkin’s disease may be difficult to 
diagnose if the characteristic nontender enlarged lymph nodes are 
absent. 


Diagnosis: Lymphopenia, monocytosis, eosinophilia with uncharac- 
teristic white cell counts. Hypochromic anemia; elevated ESR. 
The bone marrow is unremarkable, unless Sternberg-Reed cells 
are detected. Radiologic evaluation of the hilar lymph nodes; 
lymphangiography of the abdominal nodes. Lymph node biopsy. 


Brain Tumor 

The possibility of a slowly growing space-occupying lesion of the CNS 
has to be considered in every case of unexplained fever. Cranial nerve 
manifestations or signs of increased intracranial pressure have to be 
looked for (Chap. 26). 


1.7 Rare Causes of Fever 


Recurrent hyperthermia 
Hyperthermia due to exercise 
Hyperthermia after infections 
Hyperthermia after tissue injury 
Drug fever 

Dehydration fever 

Sunstroke 

Factitious fever 

Agranulocytosis 

Alexander’s disease 

Sickle cell anemia with hand-foot syndrome 
Abderhalden-Fanconi syndrome 

de Toni-Debré-Fanconi syndrome 
Postsurgical hyperthermia 

Familial dysautonomia 
Vahlquist-Gasser syndrome 

Severe combined immunodeficiency 
Infantile cortical hyperostosis 
Polyostotic fibrous dysplasia 
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Etiocholanolone fever 
Fabry's disease 


Recurrent Hyperthermia 

Sustained temperature elevations up to 38°C, lasting for months and 
noted especially during times of increased physical growth (growth 
fever’’), are seen in recurrent hyperthermia. The average daily blood 
glucose level is frequently mildly elevated. The diagnosis is established 
by exclusion of other illnesses. 


Hyperthermia due to Exercise 

This type of hyperthermia is usually encountered in active children 
with adequate subcutaneous adipose tissue. The temperatures may 
reach 38.5?C toward evening. Typically, sweating may occur during the 
first half of the night. The morning temperatures are normal. 


Hyperthermia after Infections 

Temperature elevations following infections can occasionally persist 
for weeks. They are either an exaggerated form of the exercise-induced 
hyperthermia, or a sustained fever, such as in recurrent hyperthemia. 


Diagnosis: History (preceding infections), ESR elevation, postinfec- 
tious changes of immunoelectrophoresis. 


Hyperthermia after Tissue Injury 
Fever may occur after absorption of large hematomas or after surgical 
procedures, even in absence of infections. 


Drug Fever 

Although drug fever is rare, it may be caused by any drug. It should be 
suspected very strongly if leukopenia, eosinophilia, agranulocytosis, or 
polymorphic exanthems accompany the fever. 


Some of the agents associated with drug fever are: 
Analgesics 
Cytotoxic drugs and antimetabolites 
Chloramphenicol, penicillin, PAS 
Sulfonamides 
Phenylbutazone-containing drugs 
Thyroid hormone 
Tranquilizer 
Salicylic acid, applied externally 
Blood and plasma transfusions 
Gamma globulin 
Amino acids, administered intravenously 
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Diagnosis: Defervescence should occur after discontinuation of the 
agents; positive intradermal test. 


Dehydration Fever 

Dehydration fever is seen mainly in neonates and very young infants. 
Especially dangerous (convulsions, permanent cerebral damage) is the 
hypernatremic (hyperosmolar) dehydration (dehydration due to de- 
creased water intake), especially in the older infant with hyperpyrexia. 
Dehydration fever can occur in the infant with subclinical diabetes 
insipidus when he or she is changed from breast feeding to cow’s milk. 
It presents as intermittent fever due to nutritional hyperosmolarity. 
Other disease manifestations are lacking. The sweat test (ion- 
tophoresis) has to be interpreted very carefully in these children be- 
cause sodium chloride elevation can occur in the absence of cystic 
fibrosis. 


Diagnosis: High serum sodium and chloride, high osmolality, and 
high hematocrit are found in dehydration fever. The specific 
gravity of the urine has to be determined if diabetes insipidus is 
suspected. 


Sunstroke 

High fever, followed soon by headaches and signs of solar radiation on 
the skin, is the hallmark of a sunstroke. A spinal tap is indicated if the 
medical history reveals undue exposure to the sun and progressive 
headache: CSF pressure and cell counts will be elevated (aseptic 
meningitis). 


Factitious Fever 

Elevated temperatures are sometimes faked by older children who are 
seeking attention or who wish to avoid going to school. They may 
cause the thermometer to misregister by rubbing it on the bedclothes. 
Characteristic of factitious fever are sudden unexplained temperature 
fluctuations, the lack of other pathologic findings, and normal tempera- 
tures when measurements of the temperature are conducted while the 
patient is under close observation. 


Agranulocytosis 

Since unexplained fever is frequently the presenting symptom in 
patients with agranulocytosis even before the typical ulcers of the 
mucous membranes develop, the hemogram should always be exam- 
ined before treatment with antipyretics is continued, because many 


drugs used to lower the temperature have a suppressive effect on the 
bone marrow. 


15 


1 Fever of Unknown Origin 


Alexander's Disease 

Alexander's disease manifests itself during the first months of life by 
high fever, signs of increased intracranial pressure, optic atrophy, 
progressive hydrocephalus, convulsions, and spasticity owing to de- 
myelinating leukodystrophy of the brain. It is a storage disorder due to 
lack of specific enzyme activity. The material deposited resembles 
neurokeratin. 


Sickle Cell Anemia with Hand-Foot Syndrome 

Fever with symmetrical tender swelling of the dorsum of the hands and 
feet is an early specific sign of sickle cell anemia. The underlying 
pathologic mechanism is the occlusion of small blood vessels by sick- 
led red blood cells as consequence of decreased oxygen tension in the 
peripheral circulation, especially in the extremities. 


Abderhalden-Fanconi Syndrome and de 

Toni-Debré-Fanconi Syndrome 

Dehydration fever can be a conspicuous presenting sign of the 
Abderhalden-Fanconi syndrome (cystinosis, cystine storage disease, 
p. 324) and of the de Toni-Debré-Fanconi syndrome (vitamin 
D-resistant rickets with hyperphosphaturia, glycosuria, amino- 
aciduria, p. 210). 


Postsurgical Hyperthermia 

(Ombrédanne's Syndrome) 

In infants with inadequate postsurgical supervision one may see 6 to 10 
hours after surgery a sudden rise in temperature, hyperventilation, 
severe acidosis, pallor, and a circulatory failure due to decompensation 
of the water, electrolyte, and acid-base balance. This condition is 
observed especially in children with brain damage. 


Familial Dysautonomia (Riley-Day Syndrome) 

Familial dysautonomia is characterized by unexplained fever in pa- 
tients with a dysfunction of the autonomic nervous system. The pa- 
tients suffer from the absence or decrease of tear formation, excessive 
salivation, a tendency to sweat, and blotching of the skin. 


Vahlquist-Gasser Syndrome 

Recurrent febrile episodes, anorexia, poor weight gain, diffuse mild 
lymphadenopathy, and mild splenomegaly are seen in infants and 
young children with this syndrome. The hemogram shows a chronic 
neutropenia with relative or, occasionally, absolute lymphocytosis. 
The disorder is classified as a chronic, often genetically determined, 
neutropenia with leukocyte dysfunction and an increased tendency to 
infections. 
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severe Combined Immunodeficiency Disease 

(SCID) 

Patients with this disorder have recurrent febrile episodes in early 
infancy, progressive lymphocytopenia, and rising monocyte counts. 
Generalized candidiasis with transient rashes may occur. There is a 
tendency for diarrhea and infections of the airways to occur owing to 
congenital thymic dysplasia with severe deficiencies of the cellular and 
humoral immune system. The disease is of sex-linked or autosomal 
recessive inheritance. 


Infantile Cortical Hyperostosis 

(Caffey-Silverman Syndrome) 

Infantile cortical hyperostosis occurs during the first 6 months of life. 
The patients show a tendency to subfebrile temperature elevations, 
hyperirritability, lack of appetite, and pallor. Firm, tender soft tissue 
swellings overlying the long bones, mandible, clavicle, scapula, or ribs 
are noted. 


Diagnosis: Leukocytosis, left shift; elevated ESR; increased alkaline 
phosphatase; aminoaciduria. X-ray films: Hyperplasia of sub- 
periosteal bone. 


Polyostotic Fibrous Dysplasia 

(Jaffe-Lichtenstein-Uehlinger syndrome, 

Albright's syndrome, osteofibrosis 

deformans juvenilis). 

Subfebrile or febrile temperatures may occur frequently at the onset 
of polyostotic fibrous dysplasia. Transient bone tenderness is noted 
later, followed by thickening of the bones, especially in the diaphyses 
and metaphyses of the long bones, of the adjacent areas of the pelvis, 
and of the shoulder girdle. The underlying pathologic mechanism is a 
fibrous-cystic transformation of the involved bones. Pigment anom- 
alies and pigmented cutaneous nevi can be seen almost regularly, fre- 
quently even at birth. The bone changes become evident by the age of 
5 years. 


Diagnosis: X-ray films. 


Etiocholanolone Fever (Bondy's Syndrome) 

Etiocholanolone fever is characterized by recurrent fever of 2 to 3 
days' duration, chills, occasionally myalgia, arthralgia, abdominal 
pain, and vomiting. The fever responds to steroids but not to antibiot- 
ics. A combination of etiocholanolone fever and adrenogenital syn- 
drome may occur. 
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| Fever of Unknown Origin 


Diagnosis: | Leukocytosis, elevated ESR, high blood levels of uncon- 
jugated etiocholanolone, a metabolite of testosterone. 


Fabry's Disease 
(Chap. 29, Section 1) 
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2 Vomiting 
(after Infancy) 


Causes of acute vomiting after infancy, in order of frequency, are as 
follows: 


2.1 Gastrointestinal disorders 
2.2 Infections 

2.3 Poisoning 

2.4 Acute metabolic disorders 
2.5 Cardiac disorders 

2.6 Abdominal disorders 

2.7] Cerebral disorders 

2.8 Rare causes 

2.9 Psychogenic causes 

2.10 Hematemesis 


2.1 Gastrointestinal Disorders 


The older child too has a tendency to vomit prior to onset of gastroen- 
teritis or enteritis. The history of the patient involving such circum- 
stances as a faulty diet or vomiting on the part of another member of 
the family, and the finding of a coated tongue or active bowel sounds on 
examination increase the suspicion of gastrointestinal disorders. If 
severe abdominal pain and high-pitched bowel sounds supervene, an 
acute abdomen (Chap. 4, Section 3) must be excluded. To rule 
out organic causes (esophageal stenoses, esophageal diverticula, 
achalasia, hiatal hernia, etc.) that manifest only occasionally after 
infancy, see Chap. 41, Sections 9 and 10, respectively, on vomiting in 
newborns and infants. 
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2 Vomiting (after Infancy) 


2.2 Infections 


Infections or infectious diseases may begin in children with severe 
vomiting. (See vomiting in infancy during the prodromal stages of 
infections and during the infections, Chap. 41, Sections 9 and 10.) 
Temperature measurements and hemograms may yield indispensable 
information. Vomiting can be the first symptom of acute appendicitis. 
Therefore, it is imperative to re-examine the abdomen carefully in such 
situations. 


2.3 Poisoning 


Besides poisoning of small children because of an overdose of medicine 
given by a negligent caretaker, or of school-age children with suicidal 
intentions, one has to remember that countless drugs can induce vomit- 
ing at the recommended therapeutic dose (sulfonamides, antibiotics, 
salicylates, antiepileptics, antirheumatics, nitrofurantoin, piperazine). 


2.4 Acute Metabolic Disorders 


Acetonemic vomiting 

Vomiting in hepatic disease 

Vomiting in renal insufficiency 

Vomiting in diabetes mellitus with acidosis 


Cyclic Acetonemic Vomiting 

Cyclic acetonemic vomiting is characterized by the sudden onset of 
vomiting. The vomiting may recur in various time intervals up to 80 
times within 24 hours. Occasionally, it is preceded by such manifesta- 
tions as lack of appetite, irritability, negativistic attitude, or headache. 
These symptoms may be only of short duration. Cyclic acetonemic 
vomiting occurs between the ages of 1!4-and 7 years, with a peak 
incidence between 3 and 5 years. The vomited material consists in- 
itially of the latest meal, later only of mucus with bilious or bloody 
admixtures. The patient is extremely thirsty but lacks any desire for 
food. Drinking induces immediate vomiting. Colicky abdominal pain, 
peritonism, or headache is occasionally present. Signs of infection are 
missing. Marked ketoacidosis with characteristic Kussmaul respira- 
tion, CNS manifestations ranging from somnolence to coma, or even 
tonic-clonic seizures can be seen in severe cases. Progressive paralytic 
ileus, transient flaccid paralysis, or tetany due to hyperventilation or 
hypocalcemia may occur, depending on the electrolyte losses. 
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2.5 Vomiting due to Cardiac Disorders 


Diagnosis: Marked acetonuria and acetone smell of the breath. 
Hemogram: High hematocrit due to dehydration; leukocytosis, 
left shift, eosinopenia. Hypoglycemia and metabolic acidosis with 
increase in ketone bodies; hypochloremia, hypokalemia. ECG: 
Increased P wave amplitude, depressed S-T segment, and flatten- 
ing or inversion of the T waves as signs of hypokalemia. 


Vomiting in Hepatic Disease 

Malaise, anorexia, vomiting, meningeal or encephalitis-like manifesta- 
tions, including mild lymphocytic pleocytosis of the CSF may be seen 
in anicteric hepatitis. 


Vomiting in Renal Insufficiency 
Vomiting may occur in the beginning of an acute or an unrecognized 
chronic renal insufficiency, after inadequate electrolyte replacement 
(hypochloremic vomiting), on a very strict low salt diet, or in severe 
bilateral hydronephrosis with tubular damage (salt-losing neph- 
ropathy). In chronic renal insufficiency, uremia presents frequently 
with polydipsia, polyuria, or anemia, even before onset of vomiting. 
Vomiting in uremia can be easily mistaken as a sign of renal insuf- 
ficiency due to extrarenal causes. Severe vomiting (if combined with 
diarrhea) leads to salt depletion with hyponatremic dehydration, and 
the resultant hypochloremia increases the tendency to vomit. 
Differential diagnosis: Very high BUN (above 35.69 mmol/liter, 
1.e., above 100 mg/100 ml) and low serum sodium chloride indicate that 
the uremia is of extrarenal origin. (Normal urinary findings may sup- 
port the diagnosis, but need not be present in uremia due to extrarenal 
causes.) Moderately elevated BUN values, with elevated creatinine 
and normal or high normal sodium chloride, denote vomiting due to 
renal causes. 


Vomiting in Diabetes Mellitus with Acidosis 
Elevated blood glucose, glycosuria, and acidosis indicate that the vom- 
iting is due to uncontrolled diabetes mellitus. However, glycosuria with 
concomitantly elevated blood glucose can be found also in acetonemic 
vomiting after a therapeutic dose of glucose. 


2.5 Vomiting due to Cardiac 
Disorders 


Heart failure 


Paroxysmal tachycardia 
Myocarditis 
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2 Vomiting (after Infancy) 


Vomiting is frequently the leading symptom in acute heart failure, 
especially in infants and young children. Concomitant findings are 
restlessness, a poor appearance, pallor, and refusal of food. Therefore, 
the liver should always be palpated for size and consistency in patients 
with vomiting. Paroxysmal tachycardia should be included in the dif- 
ferential diagnosis of vomiting even in those children who are believed 
to be free of heart disease. The liver is always enlarged, firm, and 
tender in acute myocarditis. This tenderness in conjunction with the 
ever-present tachypnea helps to differentiate acute myocarditis from 
pulmonary diseases. Rales develop subsequently in heart failure due to 
pulmonary congestion, even though the initial auscultatory findings 
over the lungs were normal. The differentiation between acute 
myocarditis and bronchiolitis, primary necrotizing staphylococcal 
pneumonia, and other disseminated, rapidly progressive pulmonary 
diseases is often difficult to make in the infant. 


Diagnosis: ECG. Radiologic evaluation of the cardiac configuration 
and of the lungs. 


2.6 Vomiting due to Abdominal 
Disorders 


Abdominal disorders have to be included in the differential diagnosis 
(Chap. 4, Section 3) if abdominal pain accompanies the vomiting. 


2.7 Vomiting due to Cerebral 
Disorders 


Meningitis 

Botulism 
Space-occupying lesion 
Adhesive arachnitis 
Epilepsy 

Migrane 

Méniére's syndrome 
Sunstroke 


Although the diagnosis of an acute meningitis 1s rarely missed, the 
insidious symptoms of vomiting, vertigo, subtle visual disturbances, or 
headache are difficult to recognize in slowly progressive serous menin- 
gitis. Unexplained episodes of vomiting, followed by headache and 
discrete cranial nerve manifestations, often precede the meningeal 
signs in tuberculous meningitis. If trismus coexists, one should con- 
sider tetanus. Patients with botulism (blurred vision, diplopia) may 
have digestive disturbances with vomiting. Inflammations in the area of 
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2.7 Vomiting due to Cerebral Disorders 


Gasser’s ganglion should be included in the differential diagnosis of 
vomiting. 

Patients with space-occupying lesions may suddenly develop se- 
vere vomiting at night, usually without preceding nausea. Manifesta- 
tions characteristic of posterior fossa lesions (Chap. 26) follow at later 
Stages of the disease. 

Also adhesive arachnitis should be considered in the differential 
diagnosis. 

Latent epilepsy with periodic vomiting is often associated with 
other autonomic disturbances (paroxysmal tachycardia, headache, 
syncopal attacks) and can be diagnosed only by repeated electroenceph- 
alography. Frequently, an activated EEG is required to make the 
diagnosis (Chap. 25, Section 2). 


Migraine, Vasomotor Headache 

Marked nausea and vomiting may occur as migraine equivalents in 
patients with vasomotor headaches. These episodes arise periodically, 
predominantly in prepuberal adolescent girls. Frequently, the attacks 
are ushered in by hallucinations or by visual disturbances, such as 
scintillating or ring scotomata, partial or complete hemianopia, 
amblyopia, or amaurosis of short duration. Disturbances of sensory 
function, vertigo, focal clonic contractions, or aphasia may precede the 
nausea. 


Diagnosis: EEG: Slowing of the background rhythm, dysrhythmias, 
occasionally spikes. ECG: Nonspecific. 


The differentiation from epilepsy may be difficult in severe cases 
if marked CNS manifestations and EEG changes are present. A care- 
ful evaluation of the clinical course is necessary in diagnosing such 
patients (Chap. 25, Section 2). 


Sunstroke (Insolation) 

Increased intracranial pressure (meningism, elevated CSF pressure; 
increased protein content, occasionally elevated numbers of 
erythrocytes in the CSF) may be seen after direct solar radiation to the 
head. Malaise, nausea, vomiting, somnolence to the point of coma, 
transient ataxia, or other signs of cerebral injury may be noted. These 
manifestations are caused by increased intracranial pressure due to 
edematous swelling of the brain and marked hyperemia of the sub- 
arachnoid region. 

A sunstroke should be distinguished from a heatstroke. The latter 
is caused by insufficient heat elimination, especially in a humid envi- 
ronment, or by wearing improper clothing. Circulatory manifestations, 
such as acutely decreased cerebral blood flow, fainting, seizures, or 
coma, are the essential findings in heatstroke. Overlap between the 
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2 Vomiting (after Infancy) 


clinical picture of a heatstroke and a sunstroke may occur, especially in 
presence of increased intracranial pressure. 


2.8 Rare Causes of Vomiting 


Abdominal migraine 

Abdominal epilepsy 

Addison’s disease 

Superior mesenteric artery syndrome 
Bruns’ syndrome 

Reichmann’s disease 

Familial dysautonomia 
Hyperparathyroidism 
Zollinger-Ellison syndrome 


Abdominal Migraine 

Paroxysmal nausea and vomiting, or abdominal pain without localized 
findings is noted in abdominal migraine. The history reveals recurrent 
abdominal pain, migraine, and a familial occurrence of migraine. The 
patients have a labile autonomic nervous system. 


Diagnosis: EEG. X-ray films: Gastrointestinal series. 


Abdominal Epilepsy (Moore’s Syndrome) 

Abdominal epilepsy is characterized by paroxysmal vomiting, nausea, 
occasionally diarrhea, and autonomic symptoms. Clonic convulsions 
of the abdominal muscles, rarely also of the extremities, may occur 
during an attack. 


Diagnosis: EEG with paroxysmal discharges. 


Addison’s Disease 
(Chap. 33) 


Superior Mesenteric Artery Syndrome 

Nausea and a sensation of fullness due to gastric distention charac- 
terize this syndrome. Sudden vomiting of gastric and bilious duodenal 
contents may occur. The condition can be quickly eliminated by having 
the patient assume a knee-elbow position. 


Diagnosis: X-ray films: Dilated stomach and stretched out C loop of 
the duodenum due to strangulation of the inferior portion of the 
duodenum by the root of the mesentery. 
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2.9 Vomiting due to Psychogenic Causes 


Bruns’ Syndrome 

Patients with Bruns’ syndrome have periodic headaches, vomiting, 
vertigo, and imbalance after postural or positional changes. The condi- 
tion is caused by organic lesions in the area of the third or fourth 
ventricle, the lateral ventricles, or the cerebellum. 


Reichmann’s Disease 

Reichmann’s disease is characterized by paroxysmal vomiting of clear 
gastric contents due to excessive secretion of gastric juice. Gastric pain 
may occur, mainly in the evening or at night. Gastritis or gastric ulcer is 
usually present. Sodium chloride depletion may result from vomiting. 


Familial Dysautonomia (Riley-Day Syndrome) 

Patients with familial dysautonomia suffer from periodic vomiting and 
show signs of marked autonomic disturbance when excited or while 
eating. Decrease or absence of deep tendon reflexes and decreased 
pain perception due to a congenital disorder of the autonomic nervous 
system are noted. An inborn error of metabolism affecting the synthe- 
sis of neurohumoral transmitters has been postulated in familial 
dysautonomia. (See also Chap. 1, Section 7). 


Hyperparathyroidism 

Lack of appetite, vomiting, failure to thrive, or decreased muscle tone 
characterize hyperparathyroidism. Inadequate fluid intake can lead 
quickly to dehydration, stupor, oliguria, or convulsions. 


Diagnosis: Hypercalcemia, hypercalciuria, hypophosphatemia, os- 
teoporosis. 


Differential diagnosis: Vitamin D poisoning, idiopathic hypercalcemia. 


Zollinger-Ellison Syndrome 

Zollinger-Ellison syndrome is characterized by vomiting, excessive 
secretion of gastric juice, hyperacidity, and the development of peptic 
ulcers in the stomach and the small intestine. Diarrhea and steatorrhea 
with or without hypokalemia may occur owing to production of a 
gastrin-like substance by an islet cell tumor of the pancreas. 


Diagnosis: Demonstration of the tumor. 


2.9 Vomiting due to Psychogenic 
Causes 


Physically healthy but emotionally labile children may vomit because 
of excitement (prospect of going to school or to a party) or fear 
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2 Vomiting (after Infancy) 


(departure of a parent or the parents’ going out in the evening). Vomit- 
ing may also be an attention-seeking device, a response to suggestions, 
or an imitation, if others are observed vomiting. Also, aversion to food 
may lead to vomiting (autosuggestion) if coercion to eat is applied. 


2.10 Vomiting of Blood 
(Hematemesis) 


Epistaxis 
Esophagitis 
Esophageal varices 


Every case of hematemesis in children should be investigated first for 
bleeding sources in the anterior portion of the nasal cavity (Epistaxis, 
Chap. 45, Section 1). Large amounts of blood from this area can be 
swallowed unawares by the child. There is a tendency to epistaxis 
during the prodromal stages of measles, pertussis, or viral infections of 
the upper respiratory tract. One should look for signs of bleeding when 
examining the posterior pharynx. Posterior rhinoscopy might be indi- 
cated in some cases. 

Hematemesis may be the presenting symptom of a gastric ulcer, 
even if there is no previous history. Also recurrent reflux with sub- 
sequent esophagitis should be considered, and the lower esophagus or 
the cardia should be investigated by x-ray films for functional distur- 
bances. 

Massive emesis of large amounts of dark red blood, after meals 
or in the middle of the night, suggests very strongly the presence of 
esophageal varices. Not infrequently, the vomit is mixed with blood 
clots. Splenic enlargement due to portal hypertension should be ruled 
out in these patients. A history of chronic liver disease or of an 
exchange transfusion during the neonatal period (endophlebitis of the 
ductus Arantii, with involvement of the splenic vein and subsequent 
thrombosis) increases the suspicion. 


Diagnosis: Posthemorrhagic normochromic anemia, reticulocytosis, 
leukocytosis, thrombocytopenia. After several days, anemia, 
leukopenia, and thrombocytopenia due to increased trapping of 
the cells in the congested spleen. Radiologic investigation for 
esophageal and gastric varices. If findings negative, endoscopy. 
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3 Diarrhea 
(after Infancy) 


(For diarrhea in infants, see Chap. 41, Section 11.) 


Diarrhea due to bacterial infections 
Diarrhea due to helminthic infections 
Bloody diarrhea 
Rare causes of chronic diarrhea 
Miscellaneous causes of diarrhea 
Excessive feeding 
Erratic eating 
Pancreatic insufficiency 
Food allergies 
Irritable colon syndrome 
Nicotine abuse 


3.1 Diarrhea due to Bacterial 
Infections 


A bacterial cause of the diarrhea should be suspected if mucus and 
blood are found in the stool. 


Diagnosis: Bacteriologic stool examination; serum agglutinins. 


3.2 Diarrhea due to Helminthic 
Infections 


Giardiasis (Giardia lamblia) 

Giardiasis is more often symptomatic in children than in adults. Mu- 
cous diarrhea or steatorrhea, such as in celiac disease, occurs especially 
in young children. Anorexia, abdominal pain, upper abdominal discom- 
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3 Diarrhea (after Infancy) 


fort, flatulence, and subfebrile temperatures may accompany the dis- 
ease. A similar clinical picture is encountered in infections by Balan- 
tidium coli (balantidial dysentery). 


Diagnosis: Repeated microscopic examination of freshly obtained 
duodenal aspirates or of fresh liquid stools. The motile, pear- 
shaped trophozoites are found only in diarrheic stools im- 
mediately after bowel movements. Cysts appear in formed feces. 


Ascariasis and Other Helminthic Infections 

Enteritis with abdominal pain, vomiting, and marked flatulence may 
occur in severe ascariasis aS expression of an allergic necrotizing 
hemorrhagic enteritis. 

Sudden onset of mucous or bloddy diarrhea with abdominal pain 
can be observed in trichuriasis (whipworm, Trichuris trichiura) or 
dwarf tapeworm (Hymenolepis nana) infections, especially in children 
between the ages of 5 and 10 years. 


Diagnosis: In all helminthic infections: demonstration of ova in the 
stool; eosinophilia. 


Trichinosis 

Trichinosis may present in children as diarrhea and vomiting 5 to 31 
days after infection with the organism through raw or insufficiently 
cooked meat that is infected. The diarrhea at times can contain blood 
or mucus. When larvae enter the general circulation, the condition may 
be reminiscent of typhoid fever; fever, eosinophilia, periorbital edema, 
urticaria, morbilliform exanthems, or exanthems such as in rubella may 
develop. 


Diagnosis: Complement fixation reaction with rising titers, later pre- 
cipitin reaction, eventually positive intradermal test. 


3.3 Bloody Diarrhea 


Diarrhea due to infections 

Hard feces 

Anal fissures 

Polyps 

Ulcerative colitis (Chap. 4, Section 3) 
Bleeding from higher sources 

Drugs 


Even after infancy one should distinguish between bloody diarrhea and 
blood in the stools. An enteric infection (salmonellosis, infectious 
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3.4 Rare Causes of Chronic Diarrhea 


gastroenteritis) has to be considered if blood and mucus are mixed with 
stool. The child should be isolated until an infection is excluded. 


Diagnosis: Stool to be examined for pathogens. 


In aconstipated child, blood on the feces may result from anal fissures 
(due to scybala). It can originate from a lesion located higher up in the 
gastrointestinal tract or from mucosal polyps. 


Diagnosis: Proctoscopy. X-ray films: Double contrast enema. 


Bloody stools may be the first manifestation of ulcerative colitis (Chap. 
4, Section 3); they occur supposedly in milk allergy. 

Tarry stools should arouse suspicion of bleeding from the upper 
portion of the gastrointestinal tract (hematin), such as from esophageal 
varices, gastric or duodenal ulcers, a hiatal hernia, or Meckel’s diver- 
ticulum (scan). They may be due to such rare causes as intestinal 
hemangiomas, malformations of the intestines, or duplications of the 
intestinal tract. These conditions may manifest with abdominal pain, 
vomiting, or signs of recurrent intestinal obstructions. Occult blood 
can be routinely detected by the guaiac test or similar tests in any of the 
conditions mentioned above, after meat is withheld from the patient for 
3 days. 

Occult bleeding can be caused by drugs, especially indometh- 
acin, chlortetracycline, cyclophosphamide, methotrexate, 6-mercap- 
topurine, or salicylates. 

When investigating the etiology of occult blood in the stool of 
children, one should look first for bleeding sources in the oral (eruption 
of teeth) and nasal cavities. 


3.4 Rare Causes of Chronic Diarrhea 


Abetalipoproteinemia 
Albright-Hadorn syndrome 
Ariboflavinosis 

Pernicious anemia 
Loeper's syndrome 
Zollinger-Ellison syndrome 
Tyrosinosis 


Abetalipoproteinemia 
Chronic diarrhea and steatorrhea are the presenting symptoms of this 
rare autosomal recessive disorder (Chap. 29, Section 1). 
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3 Diarrhea (after Infancy) 


Diagnosis: Absence of g-lipoproteins from blood, markedly de- 
creased serum triglycerides, very low cholesterol, absence of 
chylomicron production after ingestion of fat, increased urinary 
excretion of copper. 


Albright-Hadorn Syndrome 

Patients with the Albright-Hadorn syndrome have chronic diarrhea and 
vomiting, vitamin D-resistant osteomalacia with paroxysmal 
hypokalemic paralysis, paresthesias, decreased or absent deep tendon 
reflexes, edema, and oliguria due to a primary disturbance in potassium 
metabolism. 


Diagnosis: Hypokalemia, hypochloremia, hypernatremia, hypo- 
phosphatemia; normal or decreased calcium levels. Increased 
calcium and potassium excretion in alkaline urine (potassium 
depletion syndrome). 


Ariboflavinosis 

Ariboflavinosis is characterized by diarrhea, steatorrhea, seborrhoic 
dermatitis with tendency to fissure formation, cheilosis, perléche, 
burning sensation in the mouth and on the tongue, pain on swallowing, 
and ocular changes (photophobia, punctate corneal opacities, vas- 
cularization of the cornea) due to lack of vitamin B,. 


Diagnosis: Plasma riboflavin level decreased. 


Pernicious Anemia 
Patients with pernicious anemia (vitamin B,, deficiency) may have 
chronic recurrent diarrhea. 


Diagnosis: Measurement of gastric acid production, determination of 
anti-intrinsic factor antibodies; low serum vitamin B,, levels; 
Schilling test (Chap. 13, Section 1). 


Loeper's Syndrome 

Loeper's syndrome is characterized by diarrhea alternating with con- 
stipation. The disease is due to pancreatic insufficiency. Nephrolithia- 
sis (oxalate calculi) with hyperoxaluria and oxalemia are observed. 


Diagnosis: Demonstration of oxalate calculi and hyperoxaluria. 


Zollinger-Ellison Syndrome 
Chronic diarrhea (pancreatic cholera) due to pancreatic tumors may 
occur in the Zollinger-Ellison syndrome. See Chap. 2, Section 8. 
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3.5 Miscellaneous Causes of Diarrhea 


Tyrosinosis 
Tyrosinosis is characterized by diarrhea, steatorrhea, dehydration, and 
hepatosplenomegaly (Chap. 29, Section 2). 


3.5 Miscellaneous Causes of 
Diarrhea 


Excessive feeding of young children or erratic eating (unripe fruits) can 
precipitate diarrhea. Diarrhea may be associated with enteric viruses. 
It can occur in patients on oral antibacterial therapy and may be due to 
changes in the bacterial flora of the intestinal tract in such instances. 
One should look for gastric hypoacidity or anacidity as cause of in- 
adequate elimination of microorganisms from the ingested food in 
patients with recurrent diarrhea. The stool should be examined for fat, 
starch granules, and muscle fibers if pancreatic insufficiency is consid- 
ered as cause of incomplete digestion. 


Food Allergies 

Ingestion of certain foods, such as milk, eggs, strawberries, etc., may 
precipitate sudden abdominal pain with severe diarrhea. Occasionally, 
Quincke’s edema or conjunctivitis may be seen. The diagnosis is 
confirmed by cessation of the diarrhea after elimination of certain 
food(s) and by response to antihistamines. For further differential 
diagnosis, see Chap. 41, Section 11 on malabsorption and food intoler- 
ance. 


Irritable Colon Syndrome 

The irritable colon syndrome may manifest itself as recurrent diarrhea 
in stress situations, such as at the departure of the parents on a 
journey, when the parents go out in the evening and leave the child at 
home, and in states of sudden fright or acute anxiety. A strong familial 
tendency with a history of similar symptoms is most often present. The 
diagnosis can be confirmed by demonstrating the effectiveness of seda- 
tive and anticholinergic drugs. 


31 


4 Unexplained Pain 


4.1 Headache 


Headache due to Extracranial Causes 


Defective vision 

Disturbances of accommodation 
Iritis 

Sinusitis 

Occipital lymphadenitis 
Cervical disk herniation 
Neuralgia 

Gradenigo’s syndrome 


Defective Vision 

Undetected defective vision frequently causes headaches in children. 
The pain is bilaterally symmetrical and occurs in the course of the 
forenoon, during the school day, or after long periods of strained 
vision. Characteristically, children begin to complain only after the 
strain is over and when they are not distracted any more, such as after 
watching television. 


Diagnosis: Determine visual acuity. 


Disturbances of Accommodation 

Heavy strain on the ocular muscles in children with disturbed accom- 
modation (convergence insufficiency, latent or manifest strabismus, 
Chap. 45, Section 5) causes ocular pain and headache. 


Diagnosis: Ophthalmologist. 
lritis 


Generalized headache is frequently the first manifestation of an inci- 
pient iritis. The pain is of changing intensity and finally localizes in the 
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4 Unexplained Pain 


eyes. Photophobia, pain upon exposure to light, and a progressive 
decrease of vision support the diagnosis. (Also rheumatoid arthritis 
should be considered.) 


Diagnosis: Ophthalmologist. 


Sinusitis 
Inflammations of the paranasal or the maxillary sinuses may cause 
diffuse headaches with periodic exacerbations, especially in the 
forehead region. Sometimes the pain has the character of migraine. 
Nasal speech and the presence of adenoids strengthen the suspicion of 
sinusitis. 


Diagnosis: X-ray films of the sinuses. 


Pathologic Changes of the Spinal Column 

Headaches, caused by disorders of the vertebral column (osteochon- 
drosis) in the cervical area, a frequent symptom in adults, may also be 
observed in children. In children, however, headaches usually are due 
to occipital lymphadenitis, rarely to cervical disk herniation. This latter 
condition has to be considered, however, especially when pain in the 
occipital area occurs after trauma or after severe physical strain, e.g., 
following lifting. Characteristic of this disorder are the stiff position of 
the cervical column due to muscular rigidity and the pain referred to 
the supraorbital region. (Also processes in the posterior fossa have to 
be considered, Chap. 24.) 


Diagnosis: X-ray films; tomograms of the cervical spine, if neces- 
sary. 


Neuralgic Headache 

Children, too, may suffer from neuralgic headaches. The following 
manifestations may be observed: painful irritation along the trigeminal 
nerve in cases of disease of the paranasal sinuses, occipital neuralgia in 
patients with neuritis of the cervical plexus (C,—C,), and paroxysmal 
or chronic facial nerve pains in patients with disease of the ears or with 
dental caries. 


Gradenigo’s Syndrome 

Gradenigo’s syndrome is characterized by severe frontal, parietal, 
occipital, maxillary, or orbital pains in patients with otitis media or 
mastoiditis. Ipsilateral paralysis of the ocular muscles may also occur. 
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4.1 Headache 


Headache due to Intracranial Causes 


Vasomotor headache, migraine 
Hypoglycemia 
Changes in the CSF pressure 
Space-occupying lesions: 
Tumors 
Abscesses 
Aneurysm, angiomas 
Concomitant headache: 
Botulism 
Rabies 


Vasomotor Headache 

Vasomotor headaches occur in children from the age of 3 years on. The 
incidence increases from the age of 10 years to puberty. Frequently, a 
family disposition to migraine or to vasomotor headache is found. 
Vasomotor headaches usually occur in intellectually gifted children 
who show psychic instability, tend to be dependent, irritable, over- 
conscientious, and anxious, have difficulties relating to others, or show 
signs of marked autonomic dysfunction. The ischemia is due to vaso- 
constriction, and, depending on the location of the area involved, 
brings about the following manifestations: an aura with vertigo, visual 
disturbances (scintillating scotoma, narrowing of the visual field, 
hemianopia, transient blindness), aphasia, agraphia, disturbed 
peripheral sensation, focal clonic twitching, or motor paralysis. These 
episodes are characteristically followed by throbbing and stinging pain 
due to local cerebral hyperemia after reactive dilatation of the involved 
cerebral vessels. Transient neurologic manifestations may occur even 
at this stage. These may take the form of unilateral mydriasis or sudden 
strabismus, or of autonomic symptoms, such as sweating, vertigo, 
tachycardia, abdominal pain, nausea, vomiting, or diarrhea. Peripheral 
paralysis may ensue. Recurrent vasomotor headache can be differ- 
entiated from migraine only by the degree of severity of the attack. 


Diagnosis: The EEG shows slowing of the background rhythm, dys- 
rhythmias, and nonspecific changes. The occurrence of spikes 
and waves requires differentiation from epilepsy. 


Hypoglycemia 

Hypoglycemia is characterized by headache of the vasomotor type that 
occurs early in the morning in bed or shortly after rising, when meal- 
time is delayed, or in the first hours in school after the child has skipped 
breakfast. 
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Diagnosis: Fasting blood glucose. 


Successful therapy can be achieved by administration of a cup of a fluid 
containing 10% glucose before the child arises. 


Changes in CSF Pressure 

Increased CSF pressure occurs in oral or parenteral fluid overload 
(water intoxication), with normal fluid intake but insufficient salt re- 
placement and/or excessive salt loss, in inadequate renal excretion, or 
in hypervitaminosis A. Besides headache, other symptoms, such as 
nausea, vomiting, visual disturbances, disturbances of consciousness 
to coma, or seizures, may arise with progression of the disorder. 


Diagnosis: Determination of serum sodium, potassium, and chloride. 
Serum osmolality. 


Headache due to reduction of CSF pressure may be experienced after 
lumbar puncture or after pneumoencephalography. 


Space-Occupying Lesions 
If pain is felt in the supraorbital region or if it shoots into the forehead 
during rapid head movement, one should look for processes involving 
the cervical spine or the infratentorial area of the posterior fossa. If 
pain in the occipital region does not follow exactly the course of the 
minor or major occipital nerve, disease in the anterior fossa should be 
considered. Nocturnal headaches and vomiting are important symp- 
toms of intracranial space-occupying lesions, especially if their location 
leads to early blockage of the CSF (Chap. 24). Even chronic abscesses 
manifest frequently only with headaches and with symptoms of a 
space-occupying lesion, even though hemogram, temperature, or CSF 
findings may be normal. (Beware of perforation of the abscess during a 
difficult lumbar puncture.) Patients with acute abscesses that originate 
from mastoiditis, otitis media, or sinusitis usually have, besides 
headaches, an elevated ESR, leukocytosis, or abnormal CSF findings. 
Angiomas and arteriovenous aneurysms may cause unilateral 
headaches with nausea due to localized subarachnoidal hemorrhages. 
Large hemorrhages, originating most often from aneurysms of the 
basal arteries of the brain, lead rapidly to coma and convulsions. 


Diagnosis: See Chap. 26. 


Concomitant Headache 

Headache may precede the symptoms of many viral upper respiratory 
tract infections and some forms of gastroenteritis (concomitant 
headache). 
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Botulism: Botulism should be considered in a patient who has 
extremely severe headache accompanied by vertigo, nausea, vomiting, 
and progressive muscular weakness. Frequently, the ophthalmologic 
findings (internal and external ophthalmoplegia) are initially subtle 
(sensitivity to light, paroxysmal amblyopia, diplopia, mydriasis, ptosis 
of the eyelids, divergent or covergent strabismus). Difficulty in swal- 
lowing or in speech and reduced salivation confirm the suspicion of 
botulism. 


Diagnosis: Demonstration of the organism in gastric contents, 
serologic demonstration of toxin in blood and in suspect food. 


Rare Causes of Headache 


Borries’ syndrome 

Bruns’ syndrome 

Jefferson’s syndrome 

Von Hippel-Lindau syndrome 

Horton’s syndrome 

Moyamoya disease (Chap. 27, Section 1) 


Borries’ Syndrome 

Patients with Borries’ syndrome have unilateral headaches, ipsilateral 
progressive papilledema, and occasionally fever. The underlying 
causes are a circumscribed hemorrhagic encephalitis and suppurative 
otitis media. 


Diagnosis: X-ray films of the petrous bone and the mastoid process. 
Polymorphonuclear pleocytosis of the CSF. 


Bruns’ Syndrome 

Patients with Bruns’ syndrome complain of severe recurrent headaches 
with vomiting, vertigo, and imbalance. The condition is aggravated if 
the head is bent forward. Intermittent visual disturbances (scintillating 
scotoma, amaurosis), tachycardia, or dyspnea may also occur. Etiol- 
ogy: lesions in the area of the fourth or third ventricle, less frequently 
in the lateral ventricles, or the cerebellum. 


Diagnosis: EEG, echoencephalography, angiography. 


Jefferson s Syndrome 

The characteristics of Jefferson’s syndrome are: unilateral frontal or 
orbital headache, ipsilateral ptosis, hypesthesia of the cornea and the 
cheek, mydriasis with absent light reflex, diplopia, and cochlearis 
nerve paralysis. Etiology: aneurysm of the internal carotid artery in the 
cavernous sinus. 
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Diagnosis: X-ray films: Angiographic examination reveals a defor- 
mity of the sphenopetrosal fissure. 


Von Hippel-Lindau Syndrome 
Patients with this syndrome have occipital headaches due to heman- 
gioblastomas of the cerebellum and the spinal cord. 


Diagnosis: Demonstration of angiomatosis of the retina. 


Horton’s Syndrome (Bing-Horton Syndrome) 

Characteristic of Horton’s syndrome is the occurrence of unilateral 
headache (migraine-like), most frequently at night. The nose is 
obstructed on the ipsilateral side. Rhinorrhea and excessive lacrima- 
tion may be present. The condition can be induced by histamine (his- 
tamine headache) and suppressed by ergotamine or antihistaminics. 


Moyamoya Disease 

Moyamoya disease is characterized by transient recurrent headache, a 
tendency to jacksonian epilepsy, or transient pareses due to cerebral 
vascular lesions (Chap. 25, Section 2 and Chap. 27, Section 1). 


4.2 Pain in the Thoracic Area 


Pain in the Thoracic Wall 


Pleuritis, pleuropneumonia 

Epidemic myalgia 

Diseases of the ribs 

Tietze's syndrome 

Myalgic states 

Herpes zoster 

Neuralgic pain 

Referred pain following trauma to the vertebral column 
Dermatomyositis 

Trichinosis 


Pleuritis, Pleuropneumonia, Pleural 

Empyema 

Patients with these disorders have severe, stabbing pain that is related 
to respiration and can be distinctly localized. The intercostal spaces are 
frequently tender to palpation. The pain becomes more intense during 
laughing or coughing and subsides when the breath is held. Percussion 
and auscultation reveal characteristic findings. 
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Diagnosis: X-ray films. 


Epidemic Myalgia 
(Group B coxsackievirus infection, 
pleurodynia, Bornholm’s disease) 

Patients with epidemic myalgia experience severe paroxysmal 
and shooting pains that are not related to respiration. The disease is 
also called ‘‘devil’s grip.” 


Diagnosis: CBC; demonstration of the virus or of antibodies by 
serologic methods. 


Diseases of the Ribs 
(Osteomyelitis, periostitis, hematomas, tumor metastases) 

In these diseases, the pain can be accurately localized in the ribs. 
Tenderness to palpation is evident. 


Diagnosis: X-ray films, CBC, ESR. 


Tietze's Syndrome 

Tietze’s syndrome occurs during puberty, more frequently in girls. 
Typically, there is tenderness to palpation or spontaneous pain during 
respiration, coughing, or bodily movement. The pain sometimes 
radiates to the arm and is accompanied by paresthesias. Swelling of the 
costochondral junction, especially of the second to fourth ribs and 
more frequently on the right side, is a characteristic finding. The 
etiology is unknown; a history of physical strain can be obtained at 
times. 


Diagnosis: CBC, ESR, x-ray films: all findings normal. 


Pain in the thoracic wall that is accompanied by negative findings 
within the thoracic area may be due to neuralgia and originate from 
diseases of the vertebral column, such as osteomyelitis, rheumatoid 
arthritis, Scheuermann’s disease, or tuberculosis (Chap. 4, Section 4). 
In herpes zoster, pain may precede the rash by days. Finally, one 
should determine whether the thoracic pain results from disorders 
involving muscles, such as dermatomyositis or trichinosis. 


Parasternal Pain 


Parasternal pain (below the clavicles, but also in the interscapular area) 
is always of visceral etiology and indicates disease of the mediastinum 
or the esophagus. 
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Diagnosis: X-ray films. 


Retrosternal Pain 


Incipient influenza 
Esophagitis 
Mediastinitis 
Thallium poisoning 


Precordial Pain 


Myocarditis 

Pericarditis 

Pleuropneumonia of the lingula 

Referred pain after injury or due to inflammation of the cervical spine 
Functional cardiac disorders (Da Costa’s syndrome, effort syndrome) 


Precordial pain is characterized by dull persistent pain in the area 
of the heart. It may be interrupted occasionally by stabbing sensations, 
or may radiate into the left arm and shoulder, such as in angina 
pectoris. Precordial pain may result from an acute dilatation of the 
heart due to myocarditis or pancarditis (viral myocarditis, rheumatic 
fever; Chap. 8). Pericarditis should be considered if the pain is accom- 
panied by a friction rub that is synchronous with the heart beat, if the 
neck veins are congested, or if hepatomegaly is found (x-ray films: 
cardiac configuration). 


Functional Cardiac Complaints 


Functional cardiac complaints occur in older children who suffer from 
marked autonomic dysfunctions. These complaints manifest as palpita- 
tion, tachycardia, extrasystoles, giddiness, or breathing difficulties (air 
hunger, episodes of yawning). These complaints are often associated 
with psychogenic hyperventilation (Da Costa’s syndrome, effort syn- 
drome). 


Diagnosis: ECG normal with tall T waves; marked blood pressure 


fluctuations with tendency to hypertension on a psychogenic 
basis. 


4.3 Abdominal Pain 


Despite the frequency of abdominal pain in children, one has to 
evaluate carefully the history and local findings in every case in order 
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not to overlook a serious disease, such as an acute abdomen or a 
tumor, where delay in action may cause irretrievable damage. 

Sequence and character of the complaints have to be evaluated. 
On account of a child's tendency to pain-induced panic and his suscepti- 
bility to suggestions by others around him, conclusions as to the 
etiology of the pain from its location are less accurate in diagnosis of a 
child'S case than of an adult's. Knowledge of the child's age can 
sometimes be diagnostically helpful, such as in cases of infantile colic 
or recurrent abdominal pain. 

Awareness of the character of the pain is usually not helpful to 
the diagnostician. Continuous pains occur only in older children: in 
gastritis, epigastric pain increases during palpation of the epigastrium; 
in pyelonephritis or hydronephrosis, persistent pain is referred to the 
abdomen, and palpation of the costovertebral angle leads to increased 
tenderness. Intensification of the pain during palpation of the right 
upper quadrant is rare (cholecystitis). 

Mostly, abdominal pain in children is of varying intensity, with 
pain-free intervals interspersed. Especially frequent is colicky pain 
caused by stretching or peristalsis of the intestine or other viscera, 
such as the gallbladder. 

It is important to localize the pain. Diffuse pain and rebound 
tenderness indicate peritoneal involvement. If abdominal pain is ac- 
companied by pain in the arm-shoulder region (distribution of Cj), one 
should investigate for disease in the area of the diaphragm, liver, 
spleen, or stomach. Head's zones provide additional aid in localizing 
pain, because pain impulses of the afferent visceral nerves in the 
respective segments of the spinal cord are transferred to the sensory 
fibers of the skin, resulting in increased sensitivity to touch or pain in 
the corresponding dermatomes. 


Abdominal Pain in Systemic Diseases 


Recurrent abdominal pain 
Epidemic myalgia 
Anaphylactoid purpura 
Pheochromocytoma 
Hepatic porphyria 


Children may have abdominal pains with any febrile illness, with 
metabolic disorders, with hormonal disturbances, or with diseases of 
any organ, whether the organ is located close to the abdomen or not. 
As a rule, tenderness to touch or guarding is absent in systemic ill- 
nesses. What is more, the complaints even subside during palpation of 
the abdomen. A child's subjective localization of the pain is of little 
value, unless a constant pain on palpation or even rebound tenderness 
can be demonstrated objectively in a certain area. 
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Recurrent Abdominal Pain 

Since recurrent abdominal pains occur very frequently between the 
fourth and twelfth years of life in sensitive children with a labile 
autonomic nervous system, a serious disease might be overlooked or 
diagnosed late if the symptoms are not evaluated meticulously. The 
characteristic findings in recurrent abdominal pain are: 


1. Recurrent colicky pain, mostly around the umbilicus, sometimes 
also in other areas of the abdomen. 

2. Pain during or immediately after food intake, or unrelated to meals, 
but triggered by situations charged with emotions. 

3, Abdominal pain associated with signs of hyperactivity of the au- 
tonomic nervous system, such as pallor, circles around the eyes, 
sweating, marked dermographia, or vomiting. 


The diagnosis of recurrent abdominal pain can be made only by exclu- 
sion of other illnesses. The effectiveness of spasmolytics or sedatives 
may serve as evidence of a psychosomatic illness. 


Epidemic Myalgia 
(Bornholm’s disease, group B coxsackievirus 
infection) 

Patients with epidemic myalgia may have colicky abdominal pain, 
often on the right side. The pain may be so severe as to make it difficult 
to differentiate the condition from intussusception or appendicitis (ab- 
dominal form of epidemic myalgia: pseudoappendicitis). Illness of 
other members of the family or the preferential incidence of the infec- 
tion during summer or fall helps to establish the diagnosis. 


Anaphylactoid Purpura 
(Schónlein-Henoch Vasculitis) 
If the abdominal form (named after Henoch) begins with severe abdom- 
inal pain, a positive stool guaiac test for occult blood (in 80% of cases), 
vomiting of bloody material, diarrhea, erythrocyturia, or an incipient 
exanthem will point toward the correct diagnosis. This will ease the 
decision to delay the laparotomy if appendicitis was suspected initially. 
On the other hand, surgical conditions, such as intussusception or 
gangrene of the intestine, have been observed in anaphylactoid pur- 
pura. 

If severe paroxysmal epigastric pain occurs without positive local 
findings, hypertensive crises due to a pheochromocytoma (Chap. 22) or 
hepatic porphyria should be considered. 
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Upper Abdominal Pain due to 
Extra-abdominal Causes 


Lower lobe pneumonia 
Reflux esophagitis 
Hiatal hernia 
Abdominal wall hernia 
Muscular strain 


Lower Lobe Pneumonia 
Patients with lower lobe pneumonia have pains synchronous with 
respiration. A cough worsens the abdominal pain. 


Reflux Esophagitis in Hiatal Hernia 

Pain in the area of the xiphoid process should arouse suspicion of this 
disorder. The pain may radiate to the heart or the stomach and diminish 
after ingestion of milk or antacids. 


Muscular Strain 

Frequently, abdominal pains are merely harmless sensations of the 
abdominal muscles. They may occur in diseases that are accompanied 
by severe coughing or vomiting. However, the area between the um- 
bilicus and the xiphoid (linea alba) must be examined carefully in order 
not to miss hernias (supraumbilical hernia, epigastric hernia). One 
may find either a true hernia or only a prolapse of preperitoneal adipose 
tissue (epigastric pseudohernia). Subjectively, the patient may de- 
scribe the symptoms as colicky pain; objective evaluation may disclose 
only local tenderness on palpation. 


Upper Abdominal Pain due to 
Intra-abdominal Causes 


Hepatitis 

Liver abscess 

Subphrenic abscess 

Congestion of the liver 
Cholecystitis 

Pancreatitis 

Diseases of the gastrointestinal tract 


Hepatitis 

In children, hepatitis begins frequently with severe pain in the right 
upper abdomen. Because the pain sometimes radiates into the right 
iliac fossa, hepatitis is occasionally misdiagnosed as appendicitis. The 
pain may also move to the back (belt-like), suggesting renal disease. 
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Diagnosis: Chap. 17, Section 3. 


Liver Abscess 

An abscessed liver is often enlarged and tender to palpation. The pain 
may radiate to the right shoulder. Additional findings may be subfebrile 
temperatures, remittent or intermittent fever, leukocytosis, or a left 
shift of the leukocytes. 


Subphrenic Abscess 

In a subphrenic abscess, the pain is located in the right or left upper 
abdomen and radiates to the corresponding shoulder. It becomes more 
intense on palpation of the costal margin. 


Diagnosis: Radiologic examination reveals decreased mobility and 
elevation of the diaphragm on the involved side. A right sub- 
phrenic abscess causes displacement of the liver downward. 


Congestion of the Liver 

Colicky pain in a child is often the first symptom of hepatic congestion, 
resulting from acute right heart failure (myocarditis, pericarditis) or 
from markedly impaired pulmonary blood flow (pneumonia, 
pneumothorax, pulmonary fibrosis). The liver is always enlarged and 
tender to palpation. Marked meteorism is present. 


Cholecystitis 

No signs are exclusively characteristic of cholecystitis in the infant. 
Any of the following findings may be observed: anorexia, mild fever, 
leukocytosis, diarrhea, mild jaundice, and, rarely, marked local ten- 
derness on palpation. In a young child, the manifestations may be 
dramatic, with chills, leukocytosis, and colicky pain in the entire ab- 
domen, the periumbilical area, or the right lower abdomen. Occasion- 
ally, tenderness on palpation of the hepatic area is present. Only the 
school-age child who has cholecystitis with or without gallstones will 
have marked tenderness on palpation and muscular rigidity in the area 
of the gallbladder, in addition to the usual findings of a bacterial 
infection. 


Pancreatitis: 
See Acute Abdomen, p. 50. 


Diseases of the Gastrointestinal Tract 


Gastritis 

Atypically located appendix with appendicitis 
Mesenteric lymphadenitis 

Crohn’s disease 
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Colitis 

Diverticulitis 
Intestinal tuberculosis 
Peptic ulcers 


Pain in the area of the upper abdomen or around the umbilicus is 
frequently a prodromal symptom of a beginning diarrheal disease. 
Characteristic findings are: furred tongue, active bowel sounds on 
auscultation, hyperperistalsis, later diarrhea. 


Gastritis 

Pains in the stomach or sensations of pressure and fullness, which 
intensify after food intake, indicate gastritis. Lack of appetite, belch- 
ing, sometimes vomiting, constipation, or diarrhea may occur concom- 
itantly. 


Diagnosis: X-ray films: Large amounts of gastric juice. The mucosal 
folds are indistinct, broadened, and markedly twisted. The 
changes may also affect the duodenum and the upper part of the 
ileum (gastroenteritis). In addition to the thickened folds, the 
peristalsis is abnormal. On the whole, there are no specific radio- 
graphic findings. 


Atypical Appendicitis 

Severe pain in the right upper abdomen with clearly localizable 
maximum point of tenderness and rebound tenderness, often of a 
colicky character, may indicate inflammation of an atypically located 
appendix. Differentiation from cholecystitis is hardly possible if the 
pain is located near the right colonic flexure or the hilus of the liver. 


Mesenteric Lymphadenitis 

Appendicitis-like manifestations accompany mesenteric lymphadenitis 
caused by Yersinia pseudotuberculosis or Yersinia enterocolitica (p. 
48). 


Diagnosis: Demonstration of the organisms in blood or in lymph 
nodes. Rising serologic titers. 


With atypical involvement of the intestine, distinct upper abdominal 
pain may occur in Crohn's disease (p. 49), ulcerative colitis p. 49), 
diverticulitis, (p. 48), or intestinal tuberculosis. 


Peptic Ulcers 

Indicative of a gastric ulcer are midline or left paramedial epigastric 
pains that increase in intensity during palpation. In addition, cir- 
cumscribed tenderness on palpation of the area of the epigastric angle 
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and hyperesthesia of Head’s zones on the left side of the second 
thoracic vertebra may be present. The pain worsens after eating. 

Patients with duodenal ulcers have characteristic hunger pains, 
nocturnal discomfort, or pains after prolonged fasting. A circumscribed 
tenderness on palpation may be found to the right above the umbilicus 
and below the costal arch, sometimes even on the entire right side of 
the abdomen. Localization is difficult in young children. They may 
have only nocturnal epigastric pains, malaise, nausea, hematemesis, or 
blood in the stool. In infants, ulcers cannot be recognized by the 
physical examination of the abdomen. They may announce themselves 
at the most through hematemesis. Children with a family history of 
ulcers are predisposed to this disease at all ages. Many of these chil- 
dren are intense or hyperactive. 


Diagnosis: X-ray films: Demonstration of the ulcer. Stool examina- 
tion for occult blood. 


Pain in the Lower Abdomen 


Acute appendicitis 
Chronic appendicitis 
Mesenteric lymphadenitis 
Diverticulitis 

Irritable colon syndrome 
Crohn’s disease 
Ulcerative colitis 


Acute Appendicitis 

Acute appendicitis is one of the most difficult diagnoses to make in 
children. The fear of not recognizing appendicitis and its consequences 
often interferes with the objectivity of the examiner and may lead to 
unnecessary laparotomies. 

Characteristic findings are: at the onset of the disease, irregularly 
recurring pains involving the entire abdomen. As the disease prog- 
resses, the pains may slowly localize in the right lower abdomen and 
become continuous. The area of tenderness on palpation correlates 
with the location of the appendix: tenderness is most frequently noted 
at McBurney's point (in the middle of a line drawn between the um- 
bilicus and the anterior superior iliac spine), or on the line as described 
above but closer to the umbilicus, or in the outer third portion of a 
straight line that connects both anterior iliac spines. 

Additional findings: Pressure on the left side over the point corre- 
sponding to McBurney's point will elicit the typical pain at McBur- 
ney's point (Rovsing's sign). 

Positive psoas sign on the right: the patient's stretched right leg is 
raised during examination in the recumbent position, and the patient is 
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asked to maintain the leg in this position, while the examiner releases it 
suddenly; the patient may complain of increased pain. 

In prone position: severe pain during palpation of McBurney’s 
point. 

Muscle guarding during palpation of the right lower abdomen or 
over the entire area between the costal arch and the right iliac crest is 
also a pathognomonic sign of acute appendicitis. 

A rectal examination should be performed in every case of sus- 
pected appendicitis. It will reveal resistance in the right lower abdo- 
men, especially in perityphlitis. 

Further findings are: 

Loss of the abdominal wall reflex in the right lower quadrant; 
appearance of the characteristic rebound tenderness (Blumberg’s sign) 
within a few hours after onset of the illness; tenderness when the right 
testicle is pulled. 

Aggravation of the pain occurs if the child is asked to hop, 
especially on the right leg. In a patient whose appendix is not in the 
usual anatomic location, the maximum point of tenderness may be 
found in the right upper quadrant or over the left iliac fossa, if situs 
inversus is present. 

Caution: The sudden freedom from pain and negative findings on 
palpation are characteristic of a recent perforation of the appendix and 
occur before onset of peritonitis. 

The diagnosis of appendicitis in the infant is especially difficult. 
Most often it is established after perforation, when peritonitis has 
supervened. A perforated appendix may be seen even inside the sac of 
an inguinal hernia in very young infants. 

Some of the nonspecific findings in appendicitis are: nausea, 
vomiting, constipation, diarrhea, fever, leukocytosis, left shift, or ESR 
elevation (24 hours after onset). 

In view of the difficulty of diagnosing appendicitis, this disease 
should be considered if a child complains of a sudden colicky pain and 
lies down, especially if the child assumes at this time a right lateral 
position with the right leg drawn up. 

Frequent misdiagnoses are: incipient enteritis or peritonism in 
ketoacidosis (acetonemic vomiting, diabetes mellitus with acidosis, 
severe metabolic acidosis). 


Chronic Appendicitis 
As a rule, chronic appendicitis is a misdiagnosis in children who have 
unexplained abdominal complaints (see recurrent abdominal pain, p. 
42) and may lead to an unjustified appendectomy. In face of the 
dangers of postoperative complications or the possibility of an ileus 
due to adhesions following surgery, the clinical diagnosis of appen- 
dicitis should be made only after an extensive evaluation of the patient. 
A true chronic appendicitis represents the sequal of a conserva- 
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tively managed acute appendicitis. The outcome may be a conglomer- 
ate formation due to adhesions in the area of a localized peritonitis or a 
perityphlic abscess. Signs of a chronic inflammation (ESR elevation, 
possible leukocytosis, left shift of the white blood cells) and systemic 
manifestations, such as nausea, anorexia, or local pain, are almost 
always seen in these cases. The radiologic findings are not characteris- 
tic. 


Mesenteric Lymphadenitis 

Patients with mesenteric lymphadenitis have intermittent, often diffuse 
pains. The pain may be localized in the lower abdomen or around the 
umbilicus. Guarding may be present. Temperatures range between 38 
and 39°C. Leukocytosis is seen. 

Etiology: intestinal infections or nonspecific viral diseases. There 
are secondary lymph node enlargements, which can sometimes be 
recognized radiologically as filling defects on gastrointestinal series. 
Yersinia pseudotuberculosis or Y. enterocolitica has been reported to 
cause mesenteric lymphadenitis. 

Complication: Suppuration of the lymph nodes is rare, but may 
cause diffuse or localized peritonitis. 


Diagnosis: Demonstration of rising serologic titers. In Yersinia infec- 
tions: also demonstration of the organisms from blood or lymph 
nodes. 


Diverticulitis 

Recurrent abdominal pain occurs with inflammation of a diverticulum. 
Depending on the location of the lesions, the pain may be in the lower 
abdomen (sigmoid, ascending colon), the upper abdomen, or around 
the umbilicus (transverse colon, ileum). Multiple diverticula are very 
rare. 

Additional findings: subfebrile temperatures, discharge of mucus 
and blood with normal stools. The following complications may be 
seen if the diagnosis is made at a late stage: peritonitis due to leakage of 
bacteria through the intestinal wall, perforations, intussusceptions, 
scars, and stenoses associated with a mechanical ileus. 


Diagnosis: X-ray films: Double contrast barium enema. 


Irritable Colon Syndrome 

The irritable colon syndrome occurs most often in school-age children, 
seldom at an earlier age. The patients may have severe colicky pains in 
the area of the ascending or descending colon. Guarding may be pres- 
ent. Frequently, the children have a hyperreactive autonomic nervous 
system. Mucus or stool covered with mucus is passed. Periods of 
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constipation may be interspersed or constipation may be one of the 
leading symptoms. 


Diagnosis: X-ray films: The radiologic findings may vary from a 
normal colon to an occasional conspicuous haustration or to 
spasms in the descending or sigmoid colon without mucosal de- 
fects. Microscopically, Charcot-Leyden crystals or eosinophilic 
granulocytes may be seen occasionally in the mucus passed with 
stool. 


Crohn's Disease 

Crohn's disease is characterized by recurrent colicky pain, predomi- 
nantly in the right lower abdomen or the right upper quadrant. In- 
frequently, the pain may be in the epigastrium or the periumbilical 
area. There is localized tenderness on palpation and string-like resis- 
tances may be felt. 

General findings: subfebrile temperatures; ESR elevation; 
anemia; sometimes eosinophilia with signs of allergic manifestations, 
such as erythema nodosum, transient polymorphic exanthems, or 
polyarthritis; weight loss, anorexia; intermittent diarrhea with stools 
positive for occult blood. 


Diagnosis: X-ray films: The pattern of the mucosa is coarsened; the 
mucosal layer is destroyed owing to swelling of the lymph folli- 
cles and Peyer's plaques, and to ulcerations or edema of the 
mucosa. The involved parts of the bowel become progressively 
rigid. Peristalsis is disturbed. Segmental stenoses of the involved 
areas are caused by fibrous and scirrhous transformation of the 
bowel wall resulting in prestenotic dilatations of the intestinal 
lumen. 


Ulcerative Colitis 

Patients with ulcerative colitis have diffuse or severe colicky pain in 
the left lower abdomen with tenderness of the colon on palpation. This 
diagnosis should be suspected if mucousy-bloody diarrhea with severe 
tenesmus occurs, or if otherwise almost normal-looking stools are 
covered with layers of mucus or blood. 


Diagnosis: Sigmoidoscopy: Early in the disease, the mucosa is 
hyperemic and bleeds easily. In later stages, ulcers are seen 
surrounded by a hyperemic rim and covered by fibrin. 


X-ray films: The mucosal folds are thickened. Double contrast 


examination reveals ulcerations, mucosal proliferations, and 
pseudopolyposis. The mobility of the colon is restricted; the colon may 
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become rigid. Haustra are flattened or disappear. The mucosal pattern 
is irregular and reveals spicules. 

Laboratory data: Hypochromic anemia with low serum iron and 
high serum copper, leukocytosis, left shift, ESR elevation, hypo- 
proteinemia, antibody to colon epithelial cells in serum. 


Other Causes of Recurrent Abdominal Pain 


Obstructions 
Constipation 
Adhesions 

Meckel’s diverticulum 
Anomalies of rotation 
Universal mesentery 
Tumors 

Urinary tract infections 
Psoas abscess 


Transient obstructions can be diagnosed only radiologically. The fol- 
lowing may be helpful in reaching a diagnosis: evaluation of the past 
medical history (with reference to constipation, palpable feces in the 
left lower abdomen; preceding surgical operations resulting in adhe- 
sions), the finding of blood in the stool (Meckel’s diverticulum), or the 
disappearance of the abdominal pain when the patient is in prone 
position (anomalies of rotation, universal mesentery). 


The Acute Abdomen 
(See also Chap. 41, Section 10.) 


Specific findings: Severe abdominal pain, progressive diffuse 
peritonism, rebound tenderness, muscular rigidity to board-like abdo- 
men, meteorism (abdominal distention), high-pitched or absent bowel 
sounds. 

General findings: vomiting, constipation, circulatory shock or 
syncope (feeble pulse, tachycardia, low blood pressure, clammy skin), 
dehydration, leukocytosis, sometimes toxic granulations of the leuko- 
cytes, ESR elevation. 

Etiology: Except for a few conditions, such as paralytic ileus in 
hypokalemia, excessive salt loss, or traumatic shock, the acute abdo- 
men is most often due to an intra-abdominal disease. The patient’s age 
may suggest probable causes. 


Etiology in Newborns: 
Malformations 
Peritonitis 

Meconium ileus 
Appendicitis 
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Etiology in Infants: 

Incarcerated hernia 

Intussusception 

Anomalies of rotation and extrinsic intestinal obstructions (volvulus) 
Mesenteric vascular occlusion 

Peritonitis 

Meckel’s diverticulum 

Appendicitis 

Enteritis 

Pyelonephritis 


Etiology in Older Children: 

Appendicitis 

Acute toxic gastroenteritis 

Peritonitis 

Mechanical causes: 
Intussusception 
Incarcerated hernia 
Volvulus 

Pancreatitis 


Etiology at Any Age: 

Peritonism in ketoacidosis 

Paralytic ileus in hyponatremia, hypochloremia, or hypokalemia 
Circulatory shock 

Pneumonia 


Intussusception 

Intussusception develops suddenly in well-nourished, healthy children, 
usually around the age of one year, or younger, less frequently in 
children between the ages of 2 and 3 years. The children cry because of 
severe colicky pain; they double up, vomit, perspire, and appear pale. 
These episodes alternate with intervals of unremarkable behavior, 
marked by a soft, flat abdomen that can be easily palpated. During the 
symptom-free interval, a sausage-shaped mass can sometimes be felt, 
usually in the right lower abdomen. After two or three such painful 
attacks, the child develops an increasingly anxious appearance, a dis- 
tended abdomen, vomiting, guarding, and a shock-like state. Normal 
stool is passed initially, followed later by a thin liquid stool, finally with 
admixtures of blood ("current jelly stools’’). Increasing dehydration 
and rise in temperature are noted. 


Diagnosis: Rectal examination reveals blood on the finger. The tip of 
the intussusceptum is sometimes palpable. The plain upright film 
of the abdomen shows relative absence of the usual gas pattern. 
Some distended bowel loops and possibly some air-fluid levels 
may be present. No gas is seen in the distal segments of the colon. 
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In doubtful cases, a barium enema will reveal the characteristic 
findings with a filling defect in the head of the barium column. 
Reduction by barium enema may be attempted under fluoroscopic 
control. Most common is the ileocecal or ileocolic intussuscep- 
tion: less frequent, the ileo-ileal. 


Volvulus 
(See also Chap. 41, Section 10.) 

Infants with a universal mesentery or with anomalies of rotation 
may develop a volvulus due to strangulation of the small intestine at the 
intersection of the mesenteric stalk with the lower portion of the C loop 
of the duodenum. A volvulus is found especially in infants during the 
first three months of life. Characteristically, general symptoms of an 
acute abdomen, often combined with hyperperistalsis and high-pitched 
bowel sounds above the site of the obstruction, are noted. 


Diagnosis: X-ray films: Gas-filled dilated small intestinal loops with 
air-fluid levels. Gas is absent from the lower parts of the intestine. 


Abdominal pain may frequently occur with incomplete torsion of the 
mesenteric stalk (intermittent volvulus) without complete intestinal 
obstruction. This may result in disturbed intestinal function with 
malabsorption, chronic indigestion, or malnutrition due to stasis in 
mesenteric veins and lymph vessels. An acute volvulus in the lower 
portions of the intestinal tract may be caused by a mobile cecum 
including the terminal ileum or by an elongated sigmoid colon (sigmoid 
volvulus). Incomplete recurring forms may be noted also in these 
varieties. 

The volvulus of the stomach (Chap. 41, Section 10) manifests 
itself through severe abdominal pain, peritonism, and an unusually 
heavy dilatation and distention of the stomach. Radiologic examination 
reveals an elevated diaphragm and a gap within the diaphragm. The 
stomach cannot be demonstrated: a gastric tube cannot be inserted. 
The pylorus may be visualized characteristically at the level of the 
cardia. 


Paralytic Ileus 

Paralytic ileus is characterized by progressive tenderness and disten- 
tion of the entire abdomen, constipation, and the inability to pass 
flatus. As the disease progresses, the bowel sounds become less audi- 
ble until they subside completely. Vomiting becomes bilious or fecal. 
Signs of shock are circles around the eyes, cold sweat, feeble pulse, 
tachycardia, and clammy extremities. 


Diagnosis: X-ray films: The plain film of the abdomen reveals 
marked distention of all bowel loops. Initially, a few air-fluid 
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levels of the small and large intestine are seen. Subsequently, 
their number and size increase. Differentiation from gastroen- 
teritis may be difficult in infants, because air-fluid levels are seen 
in both conditions. After exclusion of ileus due to hypochloremia 
or hypopotassemia, surgery remains the only diagnostic or poten- 
tially therapeutic approach. 


Acute Pancreatitis 

Acute pancreatitis is ushered in by the dramatic manifestations of an 
acute abdomen, such as vomiting, abdominal pain, meteorism, tender- 
ness to palpation, or diffuse muscular rigidity of the upper abdomen. In 
older children, increased sensitivity of Head’s zones at the level of 
D;-D, or unusual flushing of the face may be observed. The history 
sometimes reveals abdominal trauma, anorexia, diarrhea, or unex- 
plained febrile infections. 


Diagnosis: Repeated determinations of serum amylase and lipase 
and urine amylase (watch for precipitous increase). Marked 
leukocytosis. 


Secondary Pancreatitis 

Patients with pancreatitis secondary to systemic diseases do not pre- 
sent very dramatically. The findings in the upper abdomen are similar to 
those of patients with acute pancreatitis. There is increased sensitivity 
of Head’s zones. Serum amylase may be elevated in mumps, but rarely 
in other viral infections, such as measles, varicella, or cytomegalic 
inclusion disease, or in illnesses such as listeriosis or postnatally ac- 
quired toxoplasmosis. 


Chronic-Recurrent Pancreatitis 

Chronic-recurrent pancreatitis is rarely observed in children. It is 
characterized by intermittent upper abdominal pain combined with 
steatorrhea, calcification in the area of the pancreas, glucosuria, and 
hyperglycemia. 


Diagnosis: Initially, elevation of serum and urine amylase. With pro- 
gressive disease, the amylase level may become normal or even 
decrease below normal. 


Rare Causes of Abdominal Pain 


Moore’s syndrome 
Acute rheumatic fever 
Blind loop syndrome 
Brennemann’s syndrome 
Budd-Chiari syndrome 
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Carcinoid syndrome 
Chilaiditi’s syndrome 
Spira’s disease 

Crosby’s syndrome 
Cat-scratch disease 
Ménétrier's disease 
Ormond’s syndrome 
Payr’s syndrome 
Peutz-Jeghers syndrome 
Phrenic nerve injuries 
Porphyrias 
Siegal-Cattan-Mamou disease 
Tetany 

Zollinger-Ellison syndrome 


Moore’s Syndrome 

(Abdominal Migraine, Abdominal Epilepsy) 

Severe paroxysmal, mostly diffuse abdominal pain with clonic convul- 
sions of the abdominal muscles without loss of consciousness. Signs of 
autonomic dysfunction, such as pallor, sweating, nausea, vomiting, 
increased peristalsis. Abnormal EEG. 


Acute Rheumatic Fever 
Onset as pseudoperitonitis or pseudoappendicitis. 


Blind Loop Syndrome 

Recurrent abdominal pain with increased peristalsis, meteorism, 
nausea, vomiting, diarrhea. At later stages: progressive malnutrition 
with hypoproteinemia, megaloblastic anemia with vitamin B,, de- 
ficiency, loss of electrolytes because of stagnation of the intestinal 
contents in the upper two-thirds of the small intestine due to strictures 
or blind pouch formation. 


Brennemann's Syndrome 

A condition characterized by pseudoappendicitis with abdominal pain, 
nausea, vomiting, and peritonism. Involvement of the abdominal 
lymph nodes. Causes: viral infection of the upper airways. 


Budd-Chiari Syndrome 
Upper abdominal pain with marked hepatomegaly due to occlusion of 
the hepatic veins. 


Carcinoid Syndrome 


Recurrent abdominal pain, cramping, ileus-like manifestations, 
diarrhea with transient episodes of cutaneous flushing, heat sensations 
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and dyspneic crises such as in asthma (Cassidy-Scholte syndrome). 
Cause: tumors secreting 5-hydroxytryptamine, so-called serotonin. 


Diagnosis: Demonstration of 5-HIAA in urine, increased serum 
5-hydroxytryptamine. 


Chilaiditi's Syndrome 

Upper abdominal pain radiating to the shoulder, meteorism, anorexia, 
vomiting. Cause: interposition of a portion of the colon between the 
liver and the diaphragm. 


opira's Disease (Fluorosis) 

Colicky pain with constipation, later ulcerous stomatitis, hypoplasia of 
the dental enamel (mottling of teeth), alopecia, dystrophy of the nails, 
paresthesias with tendency to muscular spasms. Cause: chronic 
fluoride poisoning. 


Crosby’s Syndrome 

Paroxysmal abdominal pain with hemolytic crises in nonspherocytic 
hemolytic anemia with porphyrinuria. Transmitted as an autosomal 
dominant trait. 


Cat-Scratch Disease 
Mesenteric form (Chap. 14). 


Ménétrier's Disease 
(Protein-Losing Gastroenteropathy) 
Epigastric pain as in gastritis, later hypoproteinemia. 


Ormond's Syndrome 

Colicky pain in the area of the costovertebral angle, radiating to the 
groin. Cause: Progressive retroperitoneal fibrosis with encasing of the 
ureters and blood vessels. Progressive obstruction of the middle and 
lower third of one or both ureters with subsequent hydronephrosis and 
hydroureter. 


Payr’s Syndrome 

Dull aches and colicky pain in the left hypochondrium, radiating to the 
shoulder. Obstruction due to abnormal position of the colon with sharp 
kinking of the splenic flexure. 


Peutz-Jeghers Syndrome 
Colicky pain and ileus-like manifestations due to intestinal polyposis. 
Pigmented freckle-like macules on the face (Chap. 43). 
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Phrenic Nerve Injuries 
Meteorism and tenderness of the upper abdomen to palpation, with 
pain radiating to the shoulder caused by elevation of the diaphragm. 


Acute Porphyrias 

Colicky pain, acute abdomen, or ileus after ingestion of drugs. Red 
discoloration of the urine spontaneously or after it has stood for some 
time. 


Siegal-Cattan-Mamou Disease 

(Reimann's Periodic Disease) 

Paroxysmal abdominal pain or acute abdomen. Recurrent febrile 
episodes with arthralgia; signs of renal involvement (proteinuria, 
erythrocyturia, elevation of blood pressure and BUN). Polyserositis. 
Familial occurrence. 


Tetany 
Isolated cases of colicky abdominal pain. Low serum calcium. 


Zollinger-Ellison Syndrome 

Hyperacidity and hypersecretory gastritis with tendency to peptic ul- 
cers due to non-insulin-producing tumor of the pancreas (Chap. 2, 
Section 8). 


4.4 Unexplained Pain in the Back 
and Spine 


Postural back pain: 
Asthenic individuals with increased kyphosis-lordosis (‘‘slouch 
back’’) 
Juvenile kyphosis 
Scheuermann’s disease 
Diseases of the vertebrae: 
Calve’s disease 
Polyostotic fibrous dysplasia 
Osteoporosis 
Tumors and malignancies: 
Leukemia 
Eosinophilic granuloma 
Hemangioma 
Aneurysm 
Trauma: 
Fractures 
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Inflammations: 
Osteitis 
Tuberculous spondylitis 
Psoas abscess 
Disease of the vertebral joints: 
Rheumatoid arthritis 
Rheumatic fever 
Diseases of the intervertebral disk: 
Prolapse of the nucleus pulposus 
Coccygodynia: 
Trauma 
Levator ani syndrome 
Inflammations 
Tumors 
Pain referred to the back from visceral diseases 


Scheuermann's Disease 

A radiologic examination should be done to exclude Scheuermann's 
disease (irregular cartilaginous plates, Schmorl's nodules, flattening 
and wedging of the vertebral bodies) if pain in the back is accompanied 
by ‘‘poor posture” (kyphosis, kyphoscoliosis, scoliosis). Characteris- 
tic of this disease is its presentation between the ages of 10 and 16 years 
and unusual fatigue after prolonged sitting in a kyphotic position. This 
fatigue may precede the pain. 


Calvé's Disease of the Spine 

(Osteochondritis Vertebralis) 

Calvé's disease presents insidiously or acutely with pain in the neck, 
back, or sacral area. The pain sometimes radiates to the abdomen or to 
the intercostal spaces (intercostal neuralgia) before the disease may be 
detected radiologically. Kyphosis may evolve. The disease is seen 
more frequently in boys. The peak incidence is between the ages of 4 
and 7 years. Antecedent trauma has been noted in some cases, infec- 
tion in others. Some believe Calvé's disease is due to an unrecognized 
eosinophilic granuloma. 


Diagnosis: X-ray films: Osteoporosis and compression of a single 
vertebra until it resembles a thin disk (vertebra plana). Interver- 
tebral disk not involved. 


Polyostotic Fibrous Dysplasia 

(Jaffe-Lichtenstein Syndrome) 

Although rarely, vertebral involvement in polyostotic fibrous dysplasia 
may cause pain in the back and progressive kyphoscoliosis. 
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Diagnosis: X-ray films: Osteoporosis of the spine; a sclerotic rim 
may surround cystic lesions; ''fish" vertebrae; Schmorl’s nod- 
ules. 


Pain in the Back due to Osteoporosis 

Progressive osteoporosis may be seen in children after high-dose cor- 
ticosteroid therapy, after prolonged immobilization, and in malabsorp- 
tion syndrome, hematologic diseases, or rheumatoid arthritis. 


Diagnosis: X-ray films. 


Leukemia 

Leukemia should always be considered in a patient who has unex- 
plained pain in the back, since rarefaction and osteoporosis of the spine 
may become visible only late in spite of the complaints. 


Diagnosis: X-ray films of the spine and long bones. 


Extramedullary and Intramedullary Tumors of 

the Spine, Metastases (Neuroblastoma) 

These conditions are rare in children. Clues: Radicular pain, disturbed 
sensation, static complaints, kyphosis, scoliosis, or muscular fixation 
of certain areas of the spine. 


Diagnosis: X-ray films: Erosions of the bones; widening of the spinal 
canal: the configuration of the disk or the intervertebral foramen 
may be altered. 


Hemangioma of the Spine 

A hemangioma of the spine may cause diffuse pain in the back, espe- 
cially between the third and ninth thoracic vertebrae, as well as radicu- 
lar symptoms. 


Diagnosis: X-ray films: Spongy or honeycomb osteoporosis or axial 
strand-like sclerosis. 


Eosinophilic Granuloma 

Nonspecific complaints of subfebrile temperatures may be followed by 
very severe local pain in the back in patients with isolated single 
vertebral lesions due to eosinophilic granuloma. One usually finds, 
after an intensive search, painless, occasionally fluctuating tumors also 
in other characteristic areas, such as the skull, the clavicle, or the ribs. 


Diagnosis: Hemogram and blood chemistries are normal. X-ray 
films: Osteolytic areas within the vertebral body while the con- 
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tours are preserved. Later a wedge-shaped vertebra or a '"'ver- 
tebra plana" may develop. The adjoining disk spaces are unin- 
volved. 


Post-traumatic Pain in the Back 


Diagnosis: X-ray films: Meticulous investigation for vertebral frac- 
tures. 


Osteitis 

Patients with osteitis have diffuse or localized backaches with marked 
restriction of motion. Extension in the hip joint is limited if a vertebra 
of the lower thoracic or lumbar area is involved. Frequently, findings 
referring to the abdomen are noted, such as muscular rigidity, 
meteorism, or ileus. The localization of the involved vertebra is fre- 
quently possible because of soreness and discrete tenderness on per- 
cussion of the corresponding spinous process or because of increased 
sensitivity of the corresponding dermatomes. 


Diagnosis: X-ray films: Narrowing of the intervertebral disk spaces 
is an early sign. Osteolytic areas with a sclerotic rim are seen at 
later stages (best demonstrated by tomography). Scintigraphy is 
indicated in acute cases with leukocytosis, fever, and ESR eleva- 
tion. 


With involvement of the cervical spine, misdiagnoses, such as of re- 
tropharyngeal abscess, torticollis, or meningitis, are frequent. 


Chronic Osteitis of the Spine 

Chronic osteitis involves predominantly the long bones. Unexplained 
rheumatoid-like complaints, such as dull aches that radiate frequently 
into the corresponding dermatomes, are often present for months in a 
patient with chronic osteitis of the spine. This disease should be sus- 
pected especially after sepsis, salmonellosis, brucellosis, or tuber- 
culosis. 


Diagnosis: X-ray films: Sharply defined round or oval defects with 
sclerotic borders (Brodie’s abscess) or localized sclerosis with 
ivory vertebra (Garré’s sclerosing osteitis). Isolated involvement 
of the intervertebral disk spaces without erosion of the vertebral 
bodies may occur and be followed by progressive narrowing of 
the disk space (‘‘diskitis’’). 


Tuberculous Spondylitis 
The clinical symptoms in tuberculous spondylitis are the same as in 


osteitis. The tuberculin test is most often positive and the ESR mark- 
edly elevated. 
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Diagnosis: X-ray films: Paraspinal abscess, cavities within the ver- 
tebral body, narrowing of the intervertebral disk space, collapse 
of the vertebra. 


Rheumatoid Arthritis 

Involvement of the upper cervical vertebrae, especially C,-—Cy,, is fre- 
quent in children with rheumatoid arthritis. If disease of the spine is the 
only manifestation of rheumatoid arthritis, the condition may be mis- 
takenly diagnosed as torticollis, prolapse of an intervertebral disk, or 
meningitis. Also other parts of the spine, even the joints of the lower 
lumbar vertebrae, may be involved separately in the pathologic pro- 
cess. There is a tendency of the spine to become fixed (bamboo spine, 
poker spine), and bony fusion of the articular processes may be seen. 
Rheumatoid arthritis can be associated with Scheuermann's disease, 
and such a combination may complicate reaching the correct diagnosis. 


Diagnosis: The diagnosis is difficult to make since rheumatoid fac- 
tors are frequently negative in children. X-ray films: Early 
changes consist of soft tissue swelling and osteoporosis. Later, 
the changes in the spine, especially in the neck, appear as de- 
struction of articular cartilages or as bony fusion of the articular 
processes, resembling congenital failure of segmentation of the 
neural arches. 


Rheumatic Fever 

The isolated involvement of the vertebral joints may cause difficulties 
in diagnosing rheumatic fever. However, the rheumatoid factors are 
always positive and aid in the diagnosis. 


Diseases of the Intervertebral Disk 
(Prolapse of the nucleus pulposus, root 
compression, ruptured disk syndrome.) 

Diseases affecting the intervertebral disk are rare during child- 
hood and adolescence. Local tenderness on palpation and percussion 
at the level of the diseased intervertebral disk, compression tender- 
ness, or aggravation of the pain by coughing or straining, along with 
pain in the back and sacrum, are characteristics of this disorder. The 
area into which the pain radiates depends on the location of the lesion. 
Corresponding neurologic symptoms occur in the region of the irritated 
nerves. Limited range of motion of the involved part of the spine is 
noted. 


Diagnosis: X-ray films: The intervertebral disk may be narrowed or 
wedge-shaped. Secondary changes affect the upper and lower 
margins of the vertebral body. 
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Coccygodynia 

Pain in the coccyx, so-called coccygodynia, in children is mostly due to 
trauma to the coccygeal bone. It occurs especially during or after 
prolonged sitting. The pain radiates to the back, the hip, or the thighs. 
The levator ani syndrome (muscle spasms due to sitting with the pelvis 
tilted) should be considered if the rectal examination reveals besides 
tenderness of the coccygeal bone also tenderness and spasms of the 
pelvic muscles (levator ani, coccygeal and piriform muscles). Inflam- 
mations or tumors in the coccygeal area have to be excluded. 


Backache due to Diseases of Internal Organs 

Diseases of any visceral organ may lead to unexplained pain in the back 
owing to the segmental arrangement of the nerves. Therefore, the 
examination of the skin for segmental or unilateral hyperesthesia or for 
vasomotor signs yields valuable diagnostic clues. A hyperesthesia on 
the right side points to disease of the liver, gallbladder, duodenum, 
ileum, cecum, or ascending colon. Inhyperesthesia on the left side one 
has to consider, depending on the level of the segmental involvement, 
disease of the heart, stomach, pancreas, spleen, jejunum, descending 
colon, or sigmoid. Characteristic of a gastric ulcer is the location of the 
point of tenderness to the left of the tenth to twelfth thoracic vertebrae. 


4.5 Pain in the Extremities 


Joint Pain 


Sequelae of trauma 

Subluxation of the head of the radius 
Rheumatic fever 

Rheumatoid arthritis 
Schonlein-Henoch vasculitis 

Arthritic manifestations of specific diseases 
Arthritis accompanying viral infections 
Osteomyelitis near joints 

Bleeding disorders 

Leukemia 

Tumors near joints 

Osteochondrosis 


Pain confined to one joint and without general symptoms should always 


arouse the suspicion of a preceding trauma in children (hematomas of 
the joints, strained ligaments, fractures, dislocations). 


61 


4 Unexplained Pain 


Subluxation of the Head of the Radius 

(Chassaignac’s Paralysis) 

Chassaignac’s paralysis is a painful disorder in a young child, resem- 
bling paralysis of the arm. It is due to subluxation of the head of the 
radius caused by excessive stretching of the arm muscles, usually if the 
child has been jerked vigorously by the hand. The arm is held in fixed 
pronation after the subluxation has occurred. 


Rheumatic Fever 

Rheumatic fever may cause diagnostic difficulties if only a single joint 
is involved and the characteristic ‘‘migratory”’ arthritis is absent. Gout 
is considered in the differential diagnosis if only the first metatar- 
sophalangeal joint is affected. However, a normal serum uric acid level 
and a high ASO titer will clinch the diagnosis. Isolated hip pain is rare 
and speaks against rheumatic fever. The same holds true if the ASO 
titer is low. However, in 10 to 15% of the cases, the titer does not 
exceed the upper limit of normal. A continuously elevated ESR and 
circulating C-reactive protein (CRP) support the diagnosis. Frequently, 
a Striking tachycardia, less often a marked bradycardia and arrhythmia 
during sleep are found as first signs of a rheumatic carditis. 


Rheumatoid Arthritis 

Morning pain and stiffness in one or several joints, e.g., the back of the 
neck, the proximal interphalangeal joints, or the intercarpal joints, may 
be the first signs of rheumatoid arthritis. Not infrequently, the disease 
involves initially only one joint, especially the knee. The diagnosis is 
difficult to make in the beginning, since the ESR remains normal in 30 
to 40% of the cases and the rheumatoid factors are often negative. The 
bone scan may frequently be positive months before the radiologic 
changes are discovered. 


Schonlein-Henoch Vasculitis 
Pain in the joints and effusions may precede the cutaneous manifesta- 
tions in Schónlein-Henoch vasculitis. 


Arthritic Manifestations of Specific Diseases 

Transient joint pain can occur in a number of bacterial or viral dis- 
eases, such as in scarlet fever, salmonellosis, measles, varicella, or 
hepatitis. Familiar are Poncet’s disease, a form of tuberculous polyar- 
thritis, and arthritis in brucellosis. Periarteritis nodosa may remain 
undetected for a long time if it presents with nonspecific symptoms and 
polyarthritis. 


Arthritis Accompanying Viral Infections 


Arthritis accompanying viral infections is a form of monarticular 
synovitis. It occurs almost exclusively between the second and fourth 
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years of life, less frequently in children of school age. As a rule, large 
joints are affected. Characteristically, it runs a mild course of a few 
days’ duration. Recurrences are rare. Rheumatoid factors remain nega- 
tive and radiologic changes are lacking. If the febrile episode lasted 
only for a short time or the disease had an afebrile course, it may be 
difficult to make the diagnosis in a patient with a normal white cell 
count, leukopenia, or a moderately elevated ESR. 


Osteomyelitis Near Joints 

During the first days of illness, this form of osteomyelitis is difficult to 
differentiate from rheumatic fever, since fever, leukocytosis, left shift, 
or ESR elevation occurs in both diseases, and since rheumatoid factors 
and x-ray films are initially negative. The bone scan is positive in the 
early phase of osteomyelitis. Considerable local tenderness, marked 
periarticular edema, and warm skin adjacent to the joint suggest a 
bacterial disease. In infants and young children with sepsis, suppura- 
tive arthritis may be differentiated with certainty from osteomyelitis by 
joint aspiration. Tuberculosis or syphilis can be excluded easily in the 
etiology of a joint disease, since the tuberculin test is positive in 
tuberculosis of the bone, unless the patient has miliary tuberculosis or 
is temporarily nonreactive to tuberculin (e.g., after infection with 
measles virus). 


Hemorrhagic Joint Effusions 

Hemorrhagic effusions into the joints may be seen in almost any 
bleeding disorder, especially in hemophilia. Their presence may mark 
the first manifestation of this disease. These effusions subside slowly, 
sometimes under subfebrile temperatures. Therefore, inflammatory 
joint diseases or pyarthrosis should also be included in the differential 
diagnosis. For additional diagnostic information, see Chap. 13, Sec- 
tion 5. 


Acute Leukemia 

Acute leukemia must be excluded if complaints are referred to the 
joints. Anemia, leukopenia, thrombocytopenia, reticulocytopenia, or 
absence of reticulocytes should be an indication for a bone marrow 
aspiration. A high ASO titer must not prevent the physician from 
performing this test, especially since fever may be observed at the 
onset of leukemia. The fact that the pain migrates from one joint to 
another does not rule out a hematologic disease. 


Bone Tumors 
In bone tumors, pain depends on the extent of the disease. The pain 


may be referred to the joint if the lesion is in the proximity of it (Chap. 
4, Section 5). 
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Osteochondrosis 

Osteochondrosis is characterized by pain in the vicinity of a joint 
during the ossification period. The disease is caused by a lesion in the 
epiphysis or the apophysis of certain bones. At times, the patient may 
have rheumatoid symptoms, tenderness to touch, or limitation of mo- 
tion. He or she may avoid weight bearing, especially after physical 
strain. Characteristic changes due to necrosis become radiologically 
evident only after a few weeks (areas of absorption, mottling, irregular 
density). 

Affected sites: although the shoulder is rarely involved in children 
between 3 and 11 years old, they may have lesions in the head of the 
humerus. Frequently, the pain is moderate. The radiologic examination 
reveals distinct changes in the proximal epiphysis of the humerus with 
plaque-like disintegration, fractures, and marked lytic and dense areas. 

In the elbow, changes are seen in the capitellum of the humerus 
(Panner’s disease), especially in boys between the ages of 4 and 10 
years. Other areas affected are: the condyle of the humerus, the olec- 
ranon (rarely), and the proximal epiphysis of the radius. The differen- 
tial diagnosis should include necrosis due to trauma or to cortico- 
steroids. 

In the wrist joint, osteochondrosis is seen in the distal epiphysis 
of the ulna (Burns’ syndrome), the distal epiphysis of the radius, the 
lunate bone (Kienbock’s disease), or the scaphoid bone (Preiser’s 
disease). 

If painful swelling occurs in the proximal interphalangeal joints 
(usually of the middle finger of both hands, especially in boys between 
the ages of 12 and 15 years), one should consider avascular necrosis of 
the phalangeal ossification centers (Thiemann’s disease ). In this disor- 
der, lesions may also occur in the metatarsophalangeal joints of the 
great toes and the first tarsometatarsal joints. Thiemann’s disease 
subsides after puberty. Differentiation is difficult between it and 
rheumatoid arthritis. 


Pain in the Hip Joint 


Sequelae of trauma 

Diseases of adjacent organs 
Abnormal weight bearing 
Snapping hip 

Coxitis 

Calvé-Legg-Perthes syndrome 
Slipped femoral capital epiphysis 
Pseudofractures 

Osteochondrosis dissecans 
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Trauma 

Acute pain, limp, voluntary splinting in slight flexion, external rotation 
with abduction, pain in the hip on local pressure, or tenderness on 
palpation of the greater trochanter(s) arouses in children suspicion of 
preceding trauma. Heavy unilateral strain on the hip, such as occurs in 
riding a skate board or playing soccer, may result in hip pain from 
strain of the iliopsoas and the gluteal muscles. 

If children complain of pains in the hip, consideration should be 
given to diseases of adjacent organs (inguinal lymphadenitis, hernia, 
undescended testicles), to referred pain in abdominal diseases (appen- 
dicitis, paraspinal abscess), or to spinal diseases (reflex spasm of the 
hip joint). Abnormal weight bearing over a prolonged time may cause 
pain in the hip in diseases of the foot, knee, or spine. 


Snapping Hip 

Pain occurs when a taut fascial band suddenly slips over the trochan- 
ters at the end of the extension or at the beginning of the flexion in the 
hip joint. The band is the thickened posterior part of the iliotibial band 
or part of the tendinous insertion of the gluteus maximus muscle. 


Bacterial Coxitis 

Bacterial coxitis is usually the result of an osteomyelitis in the area of 
the roof of the acetabulum or in the proximal metaphysis of the femur, 
leading to perforation into the joint (pyarthrosis). The pathogens 
involved are staphylococci, streptococci, pneumococci, or salmonel- 
lae. E. coli affect infants predominantly. 


Diagnosis: ‘X-ray films: The early appearance of a diffuse os- 
teoporosis without marked involvement of the adjacent tissues is 
indicative of tuberculosis. Joint aspiration. 


Coxa Plana 

(Calvé-Legg-Perthes Syndrome) 

Coxa plana is seen in children usually between the ages of 4 and 8 
years, but sometimes up to 14 years, 1.e., during the periods of acceler- 
ated growth before closure of the epiphyseal plates. Only 10% of the 
patients are girls. Ten to 20% of the patients have bilateral disease. The 
manifestations of this disorder are progressive pain in the hip, spon- 
taneous immobilization, a limp, and early atrophy of the gluteal or the 
thigh muscles due to disuse. (Coxa plana should be differentiated from 
hypothyroidism.) 


Diagnosis: X-ray films: In the early states, soft tissue swelling and 


slight lateral displacement of the femoral head. Later, changes in 
the epiphyseal ossification center with decrease in its size, fol- 
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lowed by flattening, increase in density, necrosis, and fragmenta- 
tion of the epiphysis. Skeletal maturation is frequently delayed. 


Slipped Femoral Capital Epiphysis 

This is a disease of adolescence, mostly affecting boys. The male to 
female ratio is 2:1 to 4:1. The disease occurs especially in obese 
children. The clinical symptoms are similar to those of coxa plana. The 
physical examination reveals progressive shortening of the involved leg 
due to upward displacement of the femur, limitation of abduction, and 
internal rotation. Flexion in the hip accentuates the external rotation. 


Diagnosis: Radiologic changes become visible first during the painful 
so-called preslipping stage. The early findings are swelling of the 
joint capsule and widening of the epiphyseal line. Later, an ap- 
parent flattening of the epiphyseal center is seen, followed by its 
displacement as the femoral head slips inferiorly and posteriorly. 


A positive Trendelenburg sign (when the individual stands on the 
affected limb, the gluteal fold on the unaffected side falls instead of 
rising) occurs both in coxa plana and in slipped femoral capital 
epiphysis. 


Pseudofractures 

So-called pseudofractures occur in cases of disturbed ossification, such 
as in rickets or osteomalacia, and cause pain in the hip on weight 
bearing. Good radiologic technique permits their early recognition and 
discloses the presence of Looser’s zones in the femoral neck, the 
ischium, or the pubic bone. 


Osteochondrosis Dissecans 

Osteochondrosis dissecans is seen predominantly in boys at the end of 
the growth period. It affects the hip joints and leads to pain during 
certain movements, to crepitation, or to painful locking. 


Diagnosis: X-ray films reveal increased radiolucencies due to mar- 
ginal defects in the subchondral bone caused by disturbed blood 
supply. A piece of the necrotic bone and its adjacent cartilage 
may separate from the edge and be extruded into the joint cavity. 
Subsequently, the defect may be repaired, resulting in further 
growth of the bone and in calcification. 


Pain in the Knee Joint 


Trauma 
Injury of the menisci 
Fractures, fissures 
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Osteochondroses: 
Ischemic necrosis 
Blount’s disease 
Osgood-Schlatter syndrome 
Osteochondritis of the poles of the patella 
Osteochondrosis dissecans 
Genu valgum, genu varum, genu recurvatum 
Dislocation of the patella 
Recurrent joint effusions 
Intermittent joint effusions 
Infections: 
Tuberculosis 
Syphilis 
Gonorrhea 


Trauma 

The difficulty of getting a complete history frequently makes it hard to 
diagnose in children knee pain due to trauma. One has to consider 
contusion with or without an effusion, sprain with or without rupture of 
ligaments, and injury of the menisci. The medial meniscus, especially, 
may be torn easily. This can be shown on an arthrogram to be the cause 
of the characteristic and very painful locked joint. Fractures and 
fissures may frequently be missed initially, especially in the region of 
the condyles, the intercondylar eminence, or within the proximal end 
of the tibia or the fibula, unless very good radiologic technique is 
applied. 

The infrapatellar fat pad may hypertrophy after injury to the 
joint, including an inflammation, and coalesce with the joint surfaces in 
the form of filamentous adhesions (Hoffa-Kastert syndrome). Pain on 
exercise is referred mainly to the lower part of the patella or the inside 
of the joint. Restricted joint movement may be the consequence. 
Rheumatic symptoms and elevation of the ESR are absent. 


Osteochondroses 
(Ischemic Necrosis of Bone) 
Pain in the knee, a limp, or limitation of motion without preceding 
trauma may be due to an ischemic necrosis of the distal femoral 
epiphysis. It occurs especially in boys between the ages of 5 and 10 
years. Retarded growth of the involved side may lead to a defective 
alignment of the knee joint with subsequent arthrosis. Blount’s disease 
(osteochondrosis deformans tibiae, tibia vara) is characterized during 
the acute stage by pain, local swelling, and strain on the proximal end 
of the tibia. The patient toes in while walking in order to relieve the 
strain. The disease affects girls especially and leads to genu varum and 
genu recurvatum. 

Osgood-Schlatter syndrome (osteochondrosis of the tuberosity of 
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the tibia) is seen in children and adolescents between the ages of 10 and 
20 years, more frequently in boys. The pain is felt characteristically 
below the patella, occurs mainly after continuous strain (climbing of 
stairs or mountains), and is due to avulsion of the ligamentum patellae 
from the tibial tubercle. This apophysis ossifies between the tenth and 
fourteenth years of life, and during its cartilaginous state it is not very 
resistant to strain. 


Diagnosis: The radiographic diagnosis is not always clear-cut. The 
following findings may be present: enlargement of the apophysis, 
irregularity of the tibial tubercle, osteoporosis of the adjoining 
metaphysis of the tibia, irregular ossification and irregular struc- 
ture of the tibial tubercle when compared to the contralateral 
side. 


Osteochondritis of the poles of the patella (Larsen-Johansson syn- 
drome) affects predominantly boys between the ages of 8 and 15 years. 
Pain in the knee joint, characteristic tenderness on palpation of the 
patella, and joint effusions are noted. Clinical differentiation from 
rheumatic diseases is difficult. 


Diagnosis: X-ray films: Areas of diminished and of increased density 
of the bone cause an irregular pattern. Fractionation of the patel- 
lar ossification centers can occur. There may be hypertrophy of 
the osteoid and bony apposition at the periosteal layer. 


As the cartilage disintegrates in osteochondrosis dissecans of the distal 
femoral epiphysis, the bone detritus enters the joint cavity, leading to 
characteristic impactions (sudden stabbing pain, sudden locking, effu- 
sion). It is difficult to distinguish this disorder from an injury of the 
meniscus. 


Diagnosis: X-ray films: Circumscribed radiolucencies of the distal 
medial femoral epiphysis. Detritus within the joint. 


Genu Valgum, Genu Varum, Genu 

Recurvatum 

These are striking deformities of the knee. Most often, genu valgum 
results from a fracture dislocation of the epiphysis or a fracture through 
the epiphyseal plate. Genu varum may be congenital or postural, or it 
may be due to trauma. Genu recurvatum is caused by injury or paresis 
with the resultant retarded activity of the distal femoral or the proximal 
tibial epiphyseal plates. All three disorders may be accompanied by 
severe pains in the knee. Periodic radiologic evaluation is necessary to 
detect signs of an incipient osteoarthritis. 
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Recurrent Dislocation of the Patella 

This disorder presents as episodic pain or bending of the knee. Most 
commonly it is due to shallow lateral condyles; rarely, it is a sequel to 
trauma. The diagnosis is confirmed by the fact that the patella can be 
reduced easily and that the disorder tends to recur. 


Recurrent Joint Effusions 

This is a vague diagnosis. The effusions occur in children during the 
growth period. This diagnosis should be made only after exclusion of 
inflammatory processes, rheumatic diseases, or sequelae of trauma and 
in the absence of an elevated ESR. Some of the cases diagnosed as 
recurrent joint effusions turn out to be polyarticular juvenile 
rheumatoid arthritis. 


Tuberculosis of the Knee Joint 

Tuberculosis of the knee may be difficult to recognize initially and 
therefore may not be diagnosed for some time. It presents with unex- 
plained pain in the tibia, with intermittent joint effusions (hydrar- 
throsis), elevated skin temperature, or crepitus of the joint due to fibrin 
deposition. These manifestations are often traced back incorrectly to a 
trauma. The joint aspirate contains Mycobacterium tuberculosis. As 
the disease progresses, sponge-like granulation tissue develops, 
characterized by a doughy consistency and increasing swelling of the 
joint with pseudofluctuation. Finally, colliquation (caseous pyar- 
throsis) may occur under severe pain. At this point, the joint aspirate is 
caseous-purulent. A positive tuberculin test in a patient who has joint 
effusions should always arouse suspicion of tuberculosis. 


Diagnosis: X-ray films: Striking osteoporosis and atrophy, progres- 
sive rarefaction of bone. Marginal radiolucencies and extensive 
bone destruction. 


Congenital Syphilis 

Swelling of joints and effusions in older children may be a sign of late 
congenital syphilis. Usually one or both knee joints are involved (so- 
called Clutton’s joints with bilateral knee effusions). Other joints can 
also be affected. The clinical picture bears a close resemblance to 
tuberculosis of the knee joint. 


Diagnosis: Serologic tests for syphilis. 


Gonococcal Arthritis 

Gonococcal arthritis is usually a monarthritis. Besides the knee, other 
joints may be involved in the following succession: wrist, hip, and 
ankle. Gonococci can be cultured from the serous or purulent effu- 
sions. The radiologic picture resembles tuberculosis of the Knee joint. 
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Pain in the Foot 


Pain due to mechanical causes: 
Flatfoot 
March fractures 
Ischemic necroses: 
Talus 
Apophysitis of the calcaneus 
Osteochondrosis of the tarsal navicular 
Cuboid bone 
Metatarsal bones 
Hand-foot syndrome 


Besides being a sequel to trauma, pain in the area of the ankle or the 
arch of the foot frequently has mechanical causes. This is especially 
true in obese children, in those with poorly developed ligaments and 
flatfeet, those who are not athletically active, or those who wear 
defective shoes. 


March Fractures 

So-called march fractures occur during prolonged marching or rope 
jumping, but may not be noted at the time of their incidence. They are 
seen predominantly in the second or third metatarsal bone or in the 
calcaneus, after vigorous training in jumping. These fractures are ac- 
companied by severe pain. 


Osteochondroses and Ischemic Necroses in 

the Area of the Foot 

In these conditions, the pains are usually localized in the joints. The 
pains increase in intensity during mechanical stress. There is slight 
tenderness on palpation. Severe pain in the heel, with the main point of 
tenderness at the insertion of the Achilles’ tendon, is noted in os- 
teochondrosis of the apophysis of the calcaneus (apophysitis of the 
calcaneus, Haglund-Sever syndrome). Rarely, the pain may be bilat- 
eral. The disorder occurs predominantly in young persons between the 
ages of 6 and 17 years. Local redness or temperature elevation is 
usually absent. 


Diagnosis: X-ray films: Fragmentation of the apophysis, indistinct 
bony contours; widening of the epiphyseal line; later, necrosis of 
the bony apophysis. Radiologic differentiation from osteomyelitis 
not possible with certainty. 


Osteochondrosis of the Tarsal Navicular 

(Kohler’s First Disease) 

Patients with this form of osteochondrosis have pains and avoid weight 
bearing, especially on the inside of the foot. Characteristic tenderness 
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to palpation, occasionally swelling, rarely redness are found at the 
distal end of the first phalanx. Boys between the ages of 5 and 9 years 
are mainly affected. 


Diagnosis: Radiologic examination reveals narrowing and structural 
changes of the navicular bone. 


Similar symptoms and signs are seen in ischemic necrosis of the cuboid 
bone or of the first and second cuneiform bones. 


Osteochondrosis of the Second, Third, 

Fourth, or Fifth Metatarsal Bone 

This form of osteochondrosis is seen in young persons between the 
ages of 10 and 18 years, more frequently in girls. The patients have 
pains when they jump, climb stairs, or walk. The pain subsides after 
rest. Local tenderness on palpation is noted over the head of the 
involved metatarsal bone and on compression of the sides of the arch of 
the foot. Deviation and apparent shortening of the toes occur at a latent 
stage of the disease. Involvement of the head of the second metatarsal 
bone is known as Freiberg’s infraction; thickening of the shaft of the 
second metatarsal bone with changes about its articular head, as 
Kohler’s second disease. Osteochondrosis of the tuberosity of the fifth 
metatarsal occurs almost exclusively in girls and causes symptoms 
similar to those observed in the other metatarsal bones. 


Hand-Foot Syndrome 

Painful swelling of the hands and feet, accompanied by periosteal 
reactions and necrosis, the so-called hand-foot syndrome, is seen in 
young children with sickle cell anemia. The condition may last for 1 to 
3 weeks. In the differential diagnosis, syphilitic dactylitis must be 
considered. 


Pain in the Extremities (Unrelated to Joints) 


Trauma 

Child abuse 

Vitamin C deficiency 

Osteitis, osteomyelitis 

Chronic osteitis, albuminous periostitis 
Brodie’s abscess 

Osteoid osteoma 

Tuberculosis of bones 

Syphilis of bones 

Leukemia 

Histiocytosis X (eosinophilic granuloma) 
Chondroblastoma 
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Sarcoma 

Ewing’s sarcoma 
Growing pain 
Hypervitaminosis A 
Fabry’s disease 


It should be possible to uncover, with the help of the patient’s history, 
trauma as the cause of localized pain in the extremities, unless one is 
evaluating the sequelae of child abuse. Abused children may present 
the following findings: malnutrition, poor hygiene, painful extremities 
with characteristically located hematomas (lateral aspect of the 
thighs, upper arms, back, buttocks, head), welts, finger prints, or old 
scars. Radiologic examination may reveal skeletal changes, such as rib 
fractures, subperiosteal hemorrhages with subsequent calcifications, or 
metaphyseal avulsions with calcified hemorrhages. The history may 
reveal subdural hematomas, fractures, or previously known incidents 
of child battering and therefore provide clues as to the cause of the 
present pain. 


Vitamin C Deficiency (Scurvy) 

The extremities are tender to the touch in the severe form of vitamin C 
deficiency (Moller-Barlow disease). Pseudoparalysis due to pain may 
occur even without visible hemorrhages. This should be remembered 
to prevent a false accusation of child abuse against the parents. Of 
diagnostic aid is a history of malnutrition. Differentiation from the 
battered child syndrome becomes difficult, if, besides the invisible 
subperiosteal hemorrhages that cause pain in the extremities, 
hematomas are also found. These hematomas are located predomi- 
nantly in the same areas as they are in the abused child, namely on the 
buttocks, the shoulder, the thorax, or the upper extremities. Hemor- 
rhages into the orbits or eyelids may precede gum bleeding. 


Diagnosis: Microhematuria. Absent urinary excretion of vitamin C 
(normal: 10 to 40 mg/day). X-ray films: Signs of subperiosteal 
bleeding.  Thickened and irregular metaphyseal plates. 
Generalized osteoporosis and heavy ring shadows of the bony 
margins, even at the ossification centers. Owing to bleeding into 
the metaphyseal plate, epiphysiolysis may be induced by slight 
trauma. The findings should not be confused with those resulting 
from child battering. 


Acute Osteitis and Osteomyelitis 

Acute osteitis and osteomyelitis are characterized by severe pain in the 
metaphyseal region of the femur or tibia and by redness and swelling of 
the soft tissues over the affected parts of the bone. Weight bearing is 
avoided; even pseudoparalysis may be seen. These disorders occur 
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predominantly during times of accelerated growth. The long bones are 
involved over 90% of the time. The causative organisms, in decreasing 
frequency, are: Staphylococcus aureus, streptococci, pneumococci; 
less frequently, pseudomonas, E. coli, enterococci, or salmonella. 
Very rarely, osteitis may be seen in brucellosis, mycoses, or viral 
infections, such as cytomegalic inclusion disease, cat-scratch disease, 
or varicella. 


Diagnosis: Leukocytosis; ESR elevation. Radiologic demonstration 
possible within 1 to 2 weeks; the lesions may be demonstrated 
sooner by a scan. 


Chronic Osteitis 

Chronic, mild local pain, especially in long bones, may be a symptom 
of chronic osteitis or albuminous periostitis (serous abscess). The 
causative organisms are most often staphylococci. The course of the 
disease is determined by the low virulence of the organism and 
the host’s immune response. 


Diagnosis: X-ray films: Differentiation from Ewing’s sarcoma or 
tuberculosis of the bone is difficult. 


Brodie’s Abscess 

Patients with Brodie’s abscess complain of throbbing pain near the 
joint, especially in the area of the proximal metaphysis of the tibia. The 
pain occurs predominantly at night or after heavy strain. The lesion 
does not expand beyond the epiphyseal line. With advancing age, the 
abscess is found more often in the area of the diaphysis. Frequently, 
the pain is referred to the entire bone or into the joint, and a sterile joint 
effusion may accompany the abscess. This may make it difficult to 
distinguish the lesion from monarthritis. The patient avoids weight 
bearing or he may have pseudoparalysis due to pain. Fever is absent 
except for some mild temperature elevations. 


Diagnosis: Moderate rise of the ESR; hemogram most often normal. 
X-ray films: Radiolucent center, sharply delineated by sclerotic 
margins. 


Osteoid Osteoma 

The patients with osteoid osteoma have complaints similar to those of 
patients with Brodie’s abscess, namely pain in the femur or the tibia, 
especially at night. The disease is benign and is seen in children 5 years 
of age or older. 


Diagnosis: Normal laboratory data. X-ray films: 1 to 2 cm wide 
radiolucent area (nidus) within the cortical wall, caused by os- 
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teolysis of a localized mild inflammation. The cortical wall is 
thickened and sclerotic; the adjoining periosteum may be ele- 
vated. Frequently the nidus can be demonstrated only by tomog- 
raphy. 


Tuberculous Osteitis 

Patients with tuberculous osteitis have insidious pains, which, in con- 
trast to growing pains, become more intense with exercise and subside 
with rest. The disease is seen predominantly before puberty. 


Diagnosis: Positive tuberculin test. X-ray films: Radiolucent areas 
with sclerotic margins. Predominantly juxta-articular areas of the 
bone are involved. 


Syphilis of Bones 

Syphilis of bones is characterized by tender swelling and occasionally 
redness in the region of the metaphysis and the diaphysis. In the infant, 
syphilis may present as Parrot’s pseudoparalysis. 


Diagnosis: X-ray films: Destruction, thickening, and irregular bor- 
ders of the metaphysis. Transverse radiolucent metaphyseal 
bands. Destructive changes at the diaphysis. Lamellated sub- 
periosteal thickening with hyperostosis. Carpal and tarsal bones 
rarely show syphilitic changes. Serologic tests for syphilis are 
positive. 


Leukemia 
Leukemia must be excluded in any patient who has joint pain or 
localized pain in the bones. 


Diagnosis: X-ray films: Generalized and localized osteoporosis of the 
extremities, the skull, or the spine. Transverse bands of di- 
minished density, predominantly in the metaphyseal regions. 
Localized osteosclerosis. Periosteal reactions. Osteolytic lesions 
in advanced cases. 


Generally, localized benign or malignant bone neoplasms present with 
dull aches or with local signs, such as a swelling or a mass. 


Eosinophilic Granuloma (Histiocytis X) 
One or several bones may be involved in eosinophilic granuloma. If 
only a single lesion is present, it will be found most often in the femur. 


Diagnosis: X-ray films: Localized osteolytic areas, such as are seen 


in osteomyelitis. If histiocytosis is suspected, a complete skeletal 
survey is mandatory; particularly, skull, ribs, and pelvis have to 


74 


4.5 Pain in the Extremities 


be examined. The hemogram is unremarkable; ESR is moderately 
elevated. 


Patients with Hand-Schüller-Christian disease, a milder form of hys- 
tiocytosis X, often have painful bone lesions in many sites. The areas 
involved are the thigh, the jaw, the pelvis, or the ribs, i.e., the same 
locations as in eosinophilic granuloma. 

The differential diagnosis of bone lesions must include metas- 
tases, especially of neuroblastoma, which, besides to the skull, may 
metastasize to the long bones. 


Diagnosis: Radiologic examination of the bones reveals moth-eaten, 
usually symmetrically located lesions in neuroblastoma (Chap. 
18, Section 2). 


Chondroblastoma 

Chondroblastoma may present in young persons between the ages of 10 
and 17 years with pains and swelling of the distal end of the femur or 
the proximal end of the tibia. Less frequently affected is the proximal 
end of the humerus or of the femur, or the distal end of the tibia. 


Diagnosis: X-ray films reveal round-shaped radiolucencies with cal- 
cium deposits. 


Osteogenic Sarcoma 

Osteogenic sarcoma presents with pain predominantly in the juxta- 
articular area of the long bones. The pain is unrelated to strain and 
shows nocturnal exacerbations. The disease peaks in the 10 to 25 year 
age group. Swelling, local skin temperature elevation, and distinct 
venous markings of the involved area occur early in the course of the 
disease. 


Diagnosis: ESR elevation. X-ray films: Characteristically, the tumor 
shows calcification beyond the normal limits of bone. The re- 
gional cortical wall may be thickened externally. In rapidly grow- 
ing, highly anaplastic tumors, malignant osteoblasts replace bone, 
forming primitive osteoid instead of bone. The entire extent of the 
tumor may be depicted by angiographic techniques, showing the 
characteristic venous lakes and the tortuous, irregular vessels, 
which do not gradually diminish in diameter. 


Ewing's Tumor 

To a certain degree, patients with Ewing's tumor have complaints 
similar to those with osteogenic sarcoma. However, they often have 
intermittent fever, secondary anemia, leukocytosis, and a markedly 
elevated ESR. The tumor may be found in any bone, but most fre- 
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quently in the shafts of the long bones near the metaphysis (femur, 
humerus, tibia), or in the ilium. In contrast to osteogenic sarcoma, 
which is of osseous origin, Ewing’s tumor is derived from primitive 
bone marrow elements. 


Diagnosis: X-ray films: The lesions may appear mottled because of a 
combination of destruction and sclerosis, with moth-eaten 
radiolucencies of the cortex and the spongiosa. Multiple sheets of 
cortical bone may be formed (onion-skin layering). The diagnosis 
is made by biopsy. 


Differentiation between Ewing’s tumor and osteomyelitis is initially 
difficult. To distinguish Ewing’s tumor from metastases of neuroblas- 
toma, urinary VMA determination is necessary. (VMA is elevated in 
some patients with neuroblastoma.) 


Growing Pain 

The diagnosis ‘‘growing pain” should be made only after exclusion of 
other possible causes of the pain. Characteristically, this complaint 
occurs around puberty, especially when the child is in bed at night, or if 
he or she is confined for an extended time in an uncomfortable posture, 
such as sitting on a narrow bench. The pain subsides during exercise. It 
is either in the diaphysis of the long bones, the juxta-articular region of 
the metaphyses, or the area of the apophyses during the time of their 
calcification. The cause of this pain may be an increased blood supply 
to the bones during growth, leading to stretching of the periosteum. 


Hypervitaminosis A 

Patients with hypervitaminosis A have tender swelling of their long 
bones and pain on standing. The disorder is seen predominantly after 
the child has reached the age of 6 months. 


Diagnosis: Radiologic examination reveals cortical hyperostosis of 
the shafts of the femur, tibia, fibula, or humerus. Serum alkaline 
phosphatase is moderately elevated. Usually there is no hemor- 
rhagic tendency. The serum vitamin A level is increased. 


Fabry’s Disease 
(See Chap. 29, Section 1). 


Pain in the Extremities due to Diseases 
of Muscle 


Hematomas due to trauma 
Hemorrhagic tendency 
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Vitamin C deficiency 

Abscess 

Polymyositis 

Syphilis 

Tuberculosis 

Trichinosis 

Muscle glycogenosis (Type V, McArdle’s disease) 

Soft tissue tumors: 
Rhabdomyosarcoma 
Fibrosarcoma 
Liposarcoma 


A careful medical history should be taken of patients with hematomas 
due to trauma. Such hematomas may cause swelling and indurations of 
the muscles with or without rise in the local skin temperature or 
redness. Hemorrhagic diathesis or vitamin C deficiency should be 
excluded if hematomas occur frequently or result from mild trauma. It 
may be rather difficult to diagnose a sterile interseptal abscess, espe- 
cially if there is no redness or temperature elevation in the affected 
area, and if the white cell count and ESR lack the changes characteris- 
tic of a bacterial infection. 


Polymyositis 

Polymyositis is an acute, subacute, or chronic disorder of muscle. It 
presents with pain in the extremities, occasionally with redness of the 
skin over the involved areas, or with febrile episodes, and may there- 
fore initially lead to some diagnostic difficulties. The diagnosis be- 
comes evident when multiple site involvement or generalized muscle 
involvement occurs. 


Syphilis, tuberculosis, and trichinosis rarely affect the muscles sepa- 
rately without other organ involvement. They cause unexplained pain 
in the muscles only for a short time. 


Muscle Glycogenosis (McArdle's Disease) 
See Chap. 29, Section 3. 


McArdle’s disease is characterized by weakness and cramp-like pain in 
the muscles on exertion (such as in a charley horse). 


Soft Tissue Tumors 

Soft tissue tumors present with swelling and mild pain in the muscles. 
Because of the great variety of these tumors (rhabdomyosarcoma, 
fibrosarcoma, liposarcoma, mesenchymoma, etc.), a biopsy is neces- 
sary to reach the histologic diagnosis. 
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Pain in the Extremities due to Diseases of 
the Spinal Cord 


Extramedullary and intramedullary intraspinal lesions 
Anterior spinal artery syndrome 

Neuritis of the brachial plexus 

Scalenus anticus syndrome 

Sciatica 


Lesions of the spinal cord or extramedullary intraspinal diseases have 
to be considered if unilateral or bilaterally alternating neuralgic pains 
occur in the extremities. Systematic neurologic examinations should be 
performed in such cases. Especially the sensory and proprioceptive 
functions of the nerves should be investigated in order to arrive at a 
diagnosis before the occurrence of paralyses (Chap. 27, Section 3). 


Anterior Spinal Artery Syndrome 

(Beck’s Syndrome) 

Patients with the anterior spinal artery syndrome have very severe 
pains in the lower legs or thighs, resulting from acutely disturbed 
circulation of the blood to the spinal cord. Paraplegia of varying sever- 
ity ensues as consequence of the progressive occlusion of the anterior 
spinal artery. Lumbar lesions produce bilateral flaccid paralysis; cervi- 
cal lesions result in spastic paralysis with loss of pain and temperature 
sensations, an important sign of the vascular origin of the disease. 


Neuritis of the Brachial Plexus 

Neuritis of the brachial plexus is characterized by acute pain in shoul- 
der and arm with progressive paresis, paralysis, and atrophy of the 
shoulder muscles and proximal arm muscles (neuralgic amyotrophy). 
Sensory disturbances are rare. The pathogenesis is most often un- 
known. Occasionally, an association may be noted between neuritis 
and viral infections, or neuritis and prophylactic vaccinations. 


Scalenus Anticus Syndrome 

Patients with the scalenus anticus syndrome have compression damage 
of the brachial plexus, caused either by an accessory cervical rib, by 
external mechanical injuries (straps of a rucksack), or by neurovascu- 
lar damage due to compression of the nerves and vessels by the 
scalenus anterior muscle. 


Sciatica 

(Root Pain of the Lumbosacral Plexus) 

Patients afflicted with sciatica have paresthesias, muscular weakness, 
or muscular atrophy. The involved nerve plexus is tender to touch. The 
tendon reflexes are diminished or absent. The electrical excitability 
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shows partial or complete degenerative reactions. Conduction velocity 
is reduced, and the myogram shows denervation potentials. The causes 
of sciatica in children are infectious diseases or local injuries, such as 
may result from inadvertent injection of drugs into the nerve instead of 
the adjacent muscles. 
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Three stages may be distinguished in states of disturbed consciousness: 


1. Somnolence: The child is dozing without further participation 
in his or her environment, but reacts to direct stimuli and answers 
questions. Phases of clear consciousness may be interspersed. In- 
crease in somnolence is called lethargy. 

2. Stupor: The child’s consciousness is markedly disturbed. This 
stage can be interrupted only by strong stimuli and for a limited time. The 
child can no longer be persuaded to chew but retains food in the mouth. 

3. Coma: The child is in a state of deep unconsciousness; he or 
she cannot be aroused even by strong stimuli. Skin, mucosal, tendon, 
and pharyngeal reflexes are absent. Sphincter control is lost. 

Causes are: 


Poisoning 
Metabolic disturbances: 
Diabetes mellitus 
Hypoglycemia 
Uremic coma 
Dehydration 
Diabetes insipidus 
Hepatic coma 
Endotoxic shock 
Central disturbances of consciousness: 
Postictal coma 
Petit mal 
Increased intracranial pressure 
Syncopal attack 
Psychogenic unresponsiveness 
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Poisoning 


Poisoning must first be excluded in every child with an obtunded 
sensorium because of the urgency for therapeutic measures. Only after 
the likelihood of such an event has been explored should other causes 
be investigated. Even lack of sleep in an otherwise healthy child or 
hysteria must be considered. 

With countless possibilities for poisoning and without initial 
adequate help from the laboratory, the physician suspecting poisoning 
depends entirely upon the history of the case and the likelihood of 
poisoning based on the child’s age. The sudden onset of symptoms in a 
previously healthy child and the rapidly occurring psychomotor and 
occasionally, gastrointestinal manifestations increase the suspicion of 
poisoning, especially in the presence of age-specific risk factors, such 
as: 

1. An overdose of medicaments given by careless or overanxious 
parents during the first year of life (also at a later age, but this is less 
likely) in the hope of a faster cure or the elimination of symptoms 
(antipyretics, sedatives, antitussives). 

2. Between the second and fourth year of life: self-ingestion of 
unsafely stored medicaments and household agents, or dispensing of 
drugs by older siblings. 

3. From school age on: intentional ingestion of medicaments or 
eating of fruits during play without knowing that they are poisons. 

4. During prepuberty and puberty: drug abuse, inhalation of 
organic solvents (‘‘sniffers’’ of toluene, gasoline, etc.). 

Finally, suicidal intent, most often with hypnotics. 


Obtaining the history, however, is often hampered by consciously false 
statements made out of fear of possible legal consequences. For these 
reasons, even an accidental overdose is frequently disputed; there is 
also the possibility that the child might have ingested medicine that was 
lying around. Use of drugs is frequently denied for reasons of loyalty or 
shame. Suicide attempts, on the other hand, are often made in a 
demonstrative way, with the empty drug packages or a farewell letter 
left around. However, this too is sometimes concealed by the persons 
close to the patient, so that one is forced to note signs that indicate 
poisoning: 

Alcohol: odor of breath. 

Barbiturates: deep unconsciousness or coma, slight cyanosis, open 
mouth, loss of tendon reflexes, absence of the corneal reflex, ex- 
tremely constricted or extremely dilated pupils, hypotonia, progressive 
respiratory failure, circumscribed circulatory disturbances of the skin. 

Tranquilizers: disturbances of consciousness or coma. With 
phenothiazine type drugs: dystonic movements of the skeletal muscles, 
retrocollis, torticollis, trismus, opisthotonus (Chap. 28, Section 1). 
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Salicylate poisoning: lethargy or coma; tendency to vomit; 
hyperventilation, respiratory alkalosis, marked dehydration. 

Every child in whom poisoning is suspected must be hospitalized 
immediately, because of the unpredictable progression of the symp- 
toms, so that the vital functions can be maintained until the diagnosis is 
established. Urine and vomit are to be submitted for examination. 


Disturbances of Metabolism 
Diabetes Mellitus 


1. Ketoacidotic coma (most frequent form of coma, Table 1): deep, 
frequent respirations (Kussmaul), strong acetone odor to breath, 
slightly flushed cheeks, always dry skin, severe dehydration, soft 
eyeballs, rapid weak pulse, decreased or absent tendon reflexes. 

The necessary laboratory data (Table 1) may, if carefully 
evaluated, complete the clinical picture, and also serve to distin- 
guish the coma in ketoacidosis from: 

2. Hyperosmolar nonketotic coma (especially in its first manifestation 
in children), which has the following characteristics: minimal or 
absent ketonemia, very severe dehydration, very high blood glucose 
levels (> 55.51 mmol/liter, or > 1000 mg/100 ml), hypernatremia, 
rising BUN (azotemia). This leads to such an increase in extracellu- 
lar osmolality that considerable amounts of intracellular water are 
lost by osmotic diuresis. The marked increase in blood glucose 
elevates also the osmotic gradient between blood glucose and CSF 
glucose. The CSF sodium chloride content increases markedly in 
order to balance this shift, which leads subsequently to cerebral 
edema. Stupor, coma, and convulsions develop, on account of this 
mechanism, early in hyperosmolar coma. 


Diagnosis: Blood glucose, glucosuria, acetonuria, acid-base balance. 
If hyperosmolar coma is suspected, hematocrit, serum sodium, 
potassium, chloride, and BUN must be determined immediately 
because the usual treatment for patients with coma due to 
ketoacidosis would aggravate the condition if the patient had 
hyperosmolar coma. Permanent damage to the CNS could be the 
consequence. 


3. Hypoglycemic shock: normal respiration, extreme pallor, clammy 
skin, especially on hands and feet. The pulse is slow, hard, occa- 
sionally irregular; the eyeballs are rather tense; the tendon reflexes 
are active to exaggerated. 


States of decreased consciousness due to hypoglycemia occur in chil- 
dren after an overdose of insulin, in congenital disorders of the carbo- 
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hydrate metabolism (Chap. 29, Section 3), and during the later phases 
of accelerated growth in the form of early-morning hypoglycemias 
immediately after rising. They result from lack of food intake during 
the preceding night. Because of similar manifestations, they are fre- 
quently mistaken for syncope due to orthostatic hypotension. They 
disappear after oral intake of a 5% glucose solution 10 minutes before 
rising. Loss of consciousness is not the leading symptom in the other 
forms of hypoglycemias of childhood (Chap. 31). 


Uremic Coma 

A long medical history, characterized by a variety of symptoms, will 
point toward the underlying renal disease in a patient with uremic 
coma. Progressive thirst may often be mistakenly regarded as normal, 
and pollakisuria and nycturia considered appropriate to age in children 
with poor medical supervision. Even the physician may miss the mild 
pallor and puffiness of the child's face as well as the pretibial edema, 
and he or she can be taken by surprise when signs of uremia appear. 
The fetid odor of the breath or body of the uremic child should be noted 
not later than when signs of disturbed consciousness appear. The deep 
respiration should be recognized as compensatory hyperventilation of 
metabolic acidosis. The pupils are constricted, the deep tendon re- 
flexes exaggerated, and a tendency to convulsions is noted. The high 
blood pressure of the unconscious child points in many cases to the 
renal origin of the coma, before the urinary findings or the demonstra- 
tion of elevated serum BUN, uric acid, or creatinine confirm the 
suspicion. These laboratory data are important to separate uremic 
coma from loss of consciousness due to hypochloremic azotemia, a 
disorder which may imitate renal insufficiency. This latter condition is 
observed especially in children with renal disease, after a too strict low 
sodium chloride diet, after severe vomiting without replacement of 
sodium chloride, or after improper parenteral fluid infusions. It is the 
result of a prerenal renal insufficiency. The lack of sodium chloride 
may be easily overlooked in severe dehydration with high hematocrits. 
Rehydration and the administration of sodium chloride will quickly 
restore the BUN to normal and the patient to consciousness. 


Dehydration 

Dehydration by itself may cause loss of consciousness in infants or 
young children. One should also consider diabetes insipidus, a disease 
in which inadequate fluid intake may lead to coma due to hyperosmolal- 
ity, especially in the infant. 


Hepatic Coma 

Disturbed consciousness resulting from hepatic disorders is hard to 
recognize on its symptomatology if no hepatic disease has preceded the 
condition or if jaundice is absent. The so-called liver breath (fetor 
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hepaticus, “smell of raw liver"), the usually enlarged, hard, and tender 
liver, a tendency to ascites, a palpable spleen, deep respirations, or a 
hemorrhagic tendency may provide some diagnostic clues. Character- 
istically, patients with chronic liver disease have palmar erythema, 
spider angiomata of the skin, occasionally erythematous lesions of the 
face and upper trunk, a tendency to hypotension, and tachycardia. 


Diagnosis: Transaminases, bilirubin, blood ammonia (elevated), de- 
creased cholesterol and cholesterol esters. 


Endotoxic Shock 

Loss of consciousness may occur as part of a septic shock at the onset 
of generalized infections, especially with gram-negative pathogens. 
The disease is usually recognized as soon as the patient develops 
manifestations that are characteristic of sepsis. 


Altered States of Consciousness due to 
Cerebral Causes 


Epilepsy (postictal state and status epilepticus) is the main determinant 
of progressive or acute loss of consciousness due to cerebral causes in 
children. Table 2 lists the examinations that are required to distinguish 
the various altered states of consciousness due to cerebral causes. 


Postictal Coma 

Arrhythmic myoclonus, the transient loss of superficial and deep re- 
flexes, and the tendency to postconvulsive somnolence, possibly 
interrupted by vomiting, or accompanied initially by subfebrile temper- 
atures, may indicate a postictal coma in cases where it is impossible to 
obtain a relevant history. The likelihood of a postictal coma is in- 
creased if a state of unresponsiveness develops, with marked restless- 
ness, emotional outbursts, and aggressive behavior. 


Status Epilepticus 

Status epilepticus as cause of loss of consciousness in grand mal 
seizures can easily be recognized by the rapid succession of convul- 
sions. Psychomotor seizures can be diagnosed only by the EEG and by 
the fact that they terminate frequently in grand mal seizures. The 
diagnosis may be facilitated during the clinical examination by the 
occurrence of a bilateral synchronous myoclonus, hardly noticeable 
nodding movements, or a sudden loss of muscle tone during the state of 
decreased consciousness. The differential diagnosis of status epilep- 
ticus includes increased intracranial pressure (Chap. 26) in its early 
stages. 
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Diagnosis: An EEG is indicated in every case where cerebral disor- 
ders are suspected as the cause of disturbed consciousness. 


Syncopal Attack 

The loss of consciousness lasts only for a short time during a syncopal 
attack. Convulsions are usually absent or very mild. A history of 
previous syncope in the patient induced by emotions, cough, or strain- 
ing, or finding that he or she has a labile vasomotor system (growth 
period) or cardiac disorders, helps in establishing the diagnosis. Also 
episodes of paroxysmal tachycardia have to be considered in the 
diagnosis of a syncopal attack. 


Psychogenic Unresponsiveness (Hysteria) 

Hysteria (dissociative type of hysterical neurosis) should be included in 
the differential diagnosis if patients, especially prepuberal girls, exhibit 
prolonged states of diminished consciousness. Because of the perfec- 
tion with which some patients imitate symptoms, this disorder may be 
recognized at times only by the normal EEG, unless the diagnosis of 
hysteria has been made earlier, based on a psychopathic personality, 
the normal reflexes during the hysterical fit (with the pupils reactive to 
light), or the histrionic behavior of the patient. 
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The three main features of diseases of respiratory organs are: 


1. Respiratory difficulty: 

dyspnea, tachypnea, forced respiration, halted respiration. 
2. Signs of impaired ventilation: 

snorting, rales, inspiratory stridor, expiratory stridor. 
3. Signs of ventilatory insufficiency: 


cyanosis on exertion, cyanosis at rest, respiratory acidosis. 


Pathogenetically, one may distinguish: 


6.1 Respiratory difficulty due to obstructions of the airways 
6.2 Inspiratory stridor 

6.3 Expiratory stridor 

6.4 Dyspnea due to pulmonary causes 

6.5 Dyspnea due to cardiac causes 

6.6 Dyspnea due to metabolic causes 

6.7 Dyspnea due to cerebral causes 

6.8 Dyspnea associated with hypoventilation 

6.9 Rare causes of dyspnea 


6.1 Obstructions of the Airways 


Nasal secretions 
Allergic rhinitis 
Maxillary sinusitis 
Foreign bodies 
Tonsillitis 
Retropharyngeal abscess 
Diphtheria 
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Dyspnea in small children is frequently due to obstructions of the 
airways. Nasal congestion caused by normal nasal secretions may 
induce respiratory difficulty in a young infant during drinking and 
feeding. Dyspnea may occur also between meals because some infants 
don’t breathe through their mouths adequately, even if their noses are 
congested. 


Allergic Rhinitis 

Allergic rhinitis is characterized by recurrent nasal congestion. It oc- 
curs especially at night in older children. The secretions are clear, 
containing little mucus. A positive skin test (house dust) confirms the 
diagnosis. 


Maxillary Sinusitis 

Maxillary sinusitis causes chronic nasal congestion (though occasion- 
ally only unilateral) and nasal speech. The thick, purulent secretion is 
visible also on the posterior wall of the pharynx. X-ray films disclose 
characteristic opacifications of the sinuses. 


Foreign Bodies 

Foreign bodies in the upper airways produce persistent unilateral se- 
cretions, occasionally of fetid-purulent or sanguinolent character. They 
can be easily recognized endoscopically after local application of de- 
congestants. 


Tonsillitis 
The marked swelling of the tonsils, the distinct lymphadenopathy of 
the regional cervical lymph nodes (clearly outlined nodes, no edema 
around them), and the involvement of other lymph nodes or of the 
spleen are indicative of infectious mononucleosis. Tonsillitis as- 
sociated with edema of the soft palate and the uvula, severe pain on 
swallowing, salivation, slurring of speech, trismus, meningism, and 
regional lymphadenopathy in the area of the mandibular angle (with the 
lymph nodes clearly outlined and without edema around them) are 
characteristic of a peritonsillar or retrotonsillar abscess. 
Complications: descending mediastinitis; possibility of aspiration 
pneumonia if perforation of the abscess occurs. 


Diphtheria 

Patients with diphtheria have a gelatinous edema of the soft palate and 
markedly swollen tonsils; the characteristic fibrinous membranes on 
the tonsils do not appear at the onset of the disease. The lymph nodes 
of the mandibular angle are enlarged. Because of marked edema, these 
lymph nodes cannot be delineated from each other. 
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6.2 Inspiratory Stridor 


Laryngeal stenoses 
Malformations 
Disturbed innervation 
Laryngitis 
Laryngospasm 
Epiglottitis 
Chronic hypertrophy of the tonsils 
Acute tracheal stridor 
Infection 
Foreign bodies 


Laryngeal Stenoses 
Functional or anatomic stenoses in the area of the larynx lead to 
inspiratory stridor. 

Symptoms are: noisy, groaning, scratchy, or rattling inspirations 
of high frequency. These sounds decrease in intensity during sleep or 
disappear completely. They are intensified by crying or by lying in the 
supine position, but decrease in prone position. No pathologic sounds 
are audible during expiration. 


Malformations and Disturbances of 

Innervation 

Stridor due to malformations or disturbances of innervation occurs 
either immediately after birth or during the first weeks of infancy. It 
may be caused by congenital malformations of the larynx and can be 
diagnosed by laryngoscopy or by x rays. The cause of the stridor is 
frequently disturbance of innervation, often combined with dysfunc- 
tion of the soft palate, such as may occur in children with marked 
cerebral damage. Stridor may also be observed as an isolated symptom 
in an infant whose delivery has been difficult and who has otherwise 
very few symptoms indicative of cerebral damage. A vocal cord 
paralysis may be suspected in these patients if their voices are hoarse 
(laryngoscopy). Only after radiologic exclusion (x-ray film) of neu- 
rologic causes may one consider flaccidity of the epiglottis or of the 
arytenoid cartilages, or a traumatic dislocation of the vocal cord carti- 
lages, such as after forceps delivery. 


Laryngitis 

The sudden onset of laryngeal stridor in children with an unremarkable 
history is usually the consequence of an acute upper airway infection. 
It constitutes one of the commonplace diagnoses in pediatrics. 
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Laryngospasm 

Another cause of inspiratory stridor is laryngospasm in tetany due to 
hypocalcemia. It occurs in healing rickets, poorly controlled celiac 
disease, chronic renal insufficiency, or hypoparathyroidism. The stri- 
dor is high-pitched, either paroxysmal or limited to single inspirations 
only. 


Epiglottitis 

Epiglottitis is characterized by sudden onset of a hoarse, rattling, or 
snoring inspiratory stridor in the area of the larynx. The expiratory 
component sounds deeper than the inspiratory. Laryngoscopy reveals 
a bright red, inflamed, and extremely swollen epiglottis. 


Chronic Hypertrophy of the Tonsils 

Marked hypertrophy of the adenoids and chronic hypertrophy of the 
tonsils may cause not only recurrent infections and chronic cough due 
to obstruction of nasal respiration but in rare severe cases also hypoxia 
or even seizures. The pathogenesis of these seizures may be hard to 
recognize. 


Chronic Tracheal Stridor 


Tracheomalacia 
Vascular anomalies 
Tumors 


Tracheal stenoses cause chronic inspiratory stridor. However, ex- 
piratory stridor also may occur with more deeply seated lesions. The 
stridor is purely expiratory if the stenosis is located below the bifurca- 
tion of the trachea. A tracheal stridor resulting from ''softening of the 
trachea,” i.e., tracheomalacia, subsides after stabilization of the car- 
tilaginous rings, at the latest during the second year of life. A vascular 
anomaly should be suspected as cause of a stridor if hyperextension of 
the neck diminishes the stridor and if flexion of the neck aggravates it. 
Such a vascular anomaly is very likely to be present if the stridor is 
accompanied by signs of dysphagia, such as cyanotic spells during 
feeding, a tendency to vomit, or cyanosis during vomiting. Characteris- 
tic of this form of stridor is its persistence during sleep. 


Diagnosis: X-ray films: Imprint on the trachea and esophagus, or 
only on the trachea, by crossing vessels. Angiography: Double 
aortic arch, right aortic arch with a left descending aorta, and 
constriction of the trachea and esophagus by the ligamentum 
arteriosum. Aberrant origin of the subclavian artery resulting in a 
dorsal impression on the esophagus: dysphagia lusoria. 


94 


6.3 Expiratory Stridor 


Tumors 
Tumors causing chronic tracheal stridor may be recognized radiologi- 
cally. Thymic hyperplasia of the infant does not cause chronic stridor. 


Acute Tracheal Stridor 


Infection 
Foreign bodies 


Acute tracheal stridor caused by an infection of the upper airways is 
one of the common illnesses in infants and young children. Differential 
diagnostic difficulties are encountered if an aspirated foreign body has 
to be excluded. Foreign body aspiration manifests itself in two ways: 


1. Sudden acute, severe coughing episodes occur immediately after 
eating of nuts or after playing with small particles or objects. The 
coughing may recur at frequent intervals and be brassy at times. 

2. Slowly progressive coughing episodes are noted later (if the trigger- 
ing cause has been missed), followed by signs of pneumonia. If the 
lumen of the bronchus is obstructed by an object which allows air to 
pass into the lung during inspiration, but little air to escape during 
expiration, obstructive emphysema will result. If the bronchus is 
blocked completely, the air in the distal part of the lung will become 
absorbed and atelectasis ensues. 


Diagnosis: X-ray films: Atelectasis of a lung segment or of a lobe, 
particularly the right upper lobe. Emphysema due to check- 
valvular obstruction. The mediastinal structures are displaced 
backward, toward and into the emphysematous lung during inspi- 
ration. During expiration they become smaller because the dilated 
lungs fail to deflate as the diaphragm attempts to ascend. The 
diagnosis is made by bronchoscopy for removal of the foreign 
body. 


6.3 Expiratory Stridor (Dyspnea) 


Bronchiolitis 
Asthmatic bronchitis 
Bronchial asthma 


The croupy cough in laryngotracheobronchitis starts in children usu- 
ally with an inspiratory stridor, which soon changes to an expiratory 
stridor if the lower portions of the airways are involved. The expiratory 
stridor becomes more spastic, the closer to the lungs the lesion is that 
causes the dyspnea, and the probability becomes greater that cyanosis 
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(drop in oxyhemoglobin) and respiratory acidosis may develop. Char- 
acteristic of this condition is the severe asthma attack. 

An expiratory stridor (dyspnea) with a prolonged expiration and 
low wheezing sounds, such as in spastic respiration, accompanied by 
fine, non-consonating rales, is characteristic of descending airway dis- 
eases of infants and young children. Auscultation and percussion re- 
veal no difference among bronchiolitis of the infant, asthmatic bron- 
chitis of the younger child, and bronchial asthma of the older child 
(increased pulmonary emphysema, descended diaphragm, hyperreso- 
nance over the entire lung on percussion). Patients with any of these 
three disorders have expiratory stridor, rhonchi, wheezing, rumbling, 
fine non-consonating rales, even right ventricular strain, or right heart 
failure with hepatic congestion. The diagnosis has to be based upon the 
child’s age (e.g., bronchial asthma is rarely observed before the age of 
5 years) and upon the fact that bronchiolitis or asthmatoid bronchitis 
never occurs without a preceding viral infection of the upper airways. 
The history of patients with bronchial asthma reveals, besides the 
triggering mechanism, a family disposition to allergies and the presence 
of psychological factors, such as fear or emotional stress. Also vigor- 
ous physical exercise (sports, running) may induce (through the release 
of serotonin, histamine, bradykinin, and similar substances) broncho- 
spasms with ventilatory disturbances in children who are prone to 
asthma. 


6.4 Dyspnea due to Pulmonary 
Causes 


Pulmonary malformations 
Lobar emphysema 
Congenital cysts 
Diaphragmatic paralysis 
Diseases of the lung 
Pleural diseases 
Pickwickian syndrome 


Acute dyspnea resulting from pulmonary disorders can usually be 
quickly recognized either by auscultation and percussion, or by 
radiologic investigation (Chap. 46, Section 1). 

A marked tendency to cyanosis due to insufficient oxygen satura- 
tion is observed in patients with dyspnea from pulmonary disorders. 

One should consider malformations as cause of dyspnea, if respi- 
ratory insufficiency is noted in the neonate. Unless difficulty of 
breathing occurs during feeding, even a unilateral agenesis of the lung 
may remain clinically unnoticed and be discovered radiologically by 
chance. When a rudimentary bronchus is present on the involved side, 
the condition is called aplasia of the lung. 
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6.5 Dyspnea due to Cardiac Causes 


Lobar Emphysema 

Lobar emphysema may manifest in the neonate with dyspnea, stridor, 
cyanosis on exertion or rest, or a dry cough. The underlying pathology 
is defective cartilage formation of the bronchi or lack of elastic fibers in 
the involved lung segment. 


Diagnosis: X-ray films: Overexpansion of one pulmonary lobe (fre- 
quently left upper lobe) with displacement of the mediastinum, 
occasionally atelectases, and multiple lucencies of the involved 
lobe; depressed diaphragm. Patient to be observed continuously 
for signs of mediastinal displacement. Lobectomy is indicated 
with clinical deterioration. Differential diagnosis: pneumatoceles 
after staphylococcal pneumonia, congenital cysts. 


Diaphragmatic Paralysis 

A diaphragmatic paralysis, seen most often as a unilateral lesion, may 
be a cause of dyspnea. The paralysis is due to birth injury and can be 
recognized radiologically. Frequently it is combined with an ipsilateral 
brachial plexus injury (Erb-Duchenne paralysis, Klumpke’s paralysis) 
and is called Kofferath’s syndrome. 


Diseases of the Lung 

In the older child, chronic dyspnea due to pulmonary causes may be 
the result of lung diseases that have led to an extensive diminution of 
the respiratory surface (Chap. 46, Section 2), to a decreased elastic- 
ity of the lung (pulmonary fibrosis, bronchopulmonary dysplasia), or 
to a decrease of ventilatory function due to diseases of the pleura. 


Diagnosis: X-ray films, pulmonary function studies. 


Pickwickian Syndrome (Chap. 32) 

Alveolar hypoventilation resulting from elevation of the diaphragm and 
limited expansion of the thoracic wall because of fat accumulation on 
the chest leads, in extremely adipose children, to a continuous or 
periodically exaggerated pCO, elevation and to a decreased oxygen 
saturation of the blood. Secondary polycythemia, shortness of breath, 
cyanosis, and periodically occurring somnolence with apneic episodes 
of short duration are additional features of this disease. 


6.5 Dyspnea due to Cardiac Causes 
Patients with dyspnea due to cardiac causes have breathing difficulties 
on expiration, or on both inspiration and expiration. The respiration is 


superficial and frequent; the dyspnea worsens in the recumbent posi- 
tion. The patient feels better when sitting upright (orthopnea). The 
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respiratory difficulty occurs frequently in paroxysms (paroxysmal 
tachypnea). Moist rales are audible over the lungs. The accompanying 
findings, characteristic of this condition, facilitate the diagnosis. They 
are: a large, firm, congested liver (occasionally an enlarged spleen), 
tachycardia, extrasystoles, pulse deficit, edema, concentrated urine, 
and proteinuria. 


6.6 Dyspnea due to Metabolic 
Causes 


Acidosis 
Acidosis must be excluded if the patient is hyperventilating (deep, slow 


Kussmaul respiration). 


Diagnosis: Acetone odor to breath, demonstration of acetone in the 
urine, acid urine, metabolic acidosis (blood gases). 


In children, the causes are: 


1. Ketonemia (‘‘toxic infant"; cyclic-acetonemic vomiting: see Chap. 
2), diabetes mellitus with acidosis, diabetic coma (Chap. 5), star- 
vation, hypoglycemia (Chap. 31), fever, thyrotoxicosis. 

2. Uremia (renal insufficiency, especially tubular defects; the urine is 
light colored, alkaline, or weakly acid). 

3. Poisoning (especially drugs containing salicylates—see Chap. 5). 


Alkalosis 
In a dyspneic patient, rapid superficial respiration should arouse suspi- 
cion of metabolic alkalosis. 


Diagnosis: Elevated blood pH and standard bicarbonate, decreased 
pCO,, alkaline urine. 


Dyspnea due to alkalosis is to be expected in: 


1. Uncontrollable vomiting (congenital hypertrophic pyloric stenosis) 

2. Repeated gastric lavage (without administration of saline) 

3. Hyperaldosteronism. Primary: Conn’s syndrome with hyperten- 
sion, hypernatremia, and hypokalemia. Secondary, nephrogenic: 
besides hypokalemia, also frequently hyperchloremic renal 
acidosis. Bartter’s syndrome: hyperplasia of the juxtaglomerular 
apparatus of the kidneys, normal blood pressure 

4. Hypopotassemia syndrome 

. After forced diuresis (hypochloremic alkalosis) 

6. Hyperventilation syndrome (respiratory alkalosis) in fever, heart 
failure, poisoning 


CA 
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7. Psychogenic hyperventilation (anxiety neurosis, effort syndrome, 
Da Costa’s syndrome: paroxysmal hyperventilation, sighing respi- 
rations, especially in emotion-provoking situations or hard physical 
work; the patients suffer from air hunger without organic cause, 
tightness in the chest, chest pains, tendency to extrasystoles and 
tachycardia). 


6.7 Dyspnea due to Cerebral Causes 


Characteristic respiratory patterns are observed in patients with dysp- 
nea due to cerebral causes. Under this heading belong Biot’s breathing 
with periods of apnea alternating irregularly with a series of deep 
breaths and Cheyne-Stokes respiration with periods of apnea alternat- 
ing regularly with a series of respiratory cycles. The underlying disease 
is usually easy to recognize (encephalitis, meningoencephalitis, cere- 
bral hemorrhages, space-occupying lesions). Cheyne-Stokes respira- 
tion may occur in severe heart failure or if opiates were overdosed. 


6.8 Dyspnea Associated with 
Hypoventilation 


Dyspnea associated with hypoventilation is hard to recognize because 
of its insidious clinical course. The pediatrician encounters it in the 
neonate with the respiratory distress syndrome following birth injury. 
This form of dyspnea should be suspected in patients with defects 
involving the respiratory muscles, such as congenital myotonia or 
pareses of the respiratory muscles. 


Diagnosis: The blood gas determination discloses a respiratory 
acidosis. 


6.9 Rare Causes of Dyspnea 


Wilson-Mikity syndrome 
Generalized arterial calcification 
Bland-White-Garland syndrome 
Endocardial fibroelastosis 
Kofferath’s syndrome 
Kugel-Stoloff syndrome 

Pompe’s disease 

Ondine’s curse 

Pulmonary alveolar proteinosis 
Alveolar-capillary block syndrome 
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Idiopathic pulmonary hemosiderosis 
Hamman-Rich syndrome 
Histiocytosis X 

Macleod’s syndrome 
Mounier-Kuhn’s syndrome 


Wilson-Mikity Syndrome 
This syndrome occurs most often in premature infants with a birth- 
weight below 1500 g. These infants usually develop, in the third week 
of life, progressive dyspnea, tachypnea, apneic spells, mild cyanosis, 
and progressive intercostal retractions, such as seen in the chronic 
respiratory distress syndrome. The pCO, is elevated even under oxy- 
gen administration. 

Etiology: immaturity of the lungs, prolonged oxygen administra- 
tion, sequelae of mechanical positive pressure respiration? 


Diagnosis: X-ray films: Reticular densities and cystic radiolucencies, 
particularly in the stage of resolution. 


Generalized Arterial Calcification 

Generalized arterial calcification has its onset during the first months of 
life with dyspnea, tachypnea, progressive cyanosis, coughing spells, 
vomiting, or refusal of food. Cardiomegaly and ECG changes, such as 
in myocardial infarction, are seen. The clinical picture is more that of a 
pneumonia with negative findings on auscultation or on radiologic 
examination. Histologic examination reveals obliterating and calcifying 
endarteritis. 


Bland-White-Garland Syndrome 

Patients with the Bland-White-Garland syndrome present during the 
second to third month of life with increasing tachypnea and cyanosis on 
exertion, especially during feeding. The cardiac failure is caused by 
dilatation and hypertrophy of the heart due to anomalous origin of the 
left coronary artery from the pulmonary artery. 


Endocardial Fibroelastosis 

Patients with endocardial fibroelastosis develop during the first six 
weeks of life progressive dyspnea, pallor, cardiomegaly, hepatic con- 
gestion, and mild edema. Heart murmurs are usually absent. The 
chronic form of the disease that manifests itself after the first 6 months 
of life also has a progressive course. Histologic examination reveals a 
spreading thickening of the endocardium with concomitant cardiac 
hypertrophy. The disorder is considered to be due to an intrauterine 


disease or to a viral myocarditis. 
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Kofferath's Syndrome 

The neonate presents with diaphragmatic paralysis due to birth injury 
of the cervical plexus during forceps or breach delivery. The disorder 
may be combined with Horner’s syndrome and ipsilateral Duchenne- 
Erb syndrome (paralysis of the upper arm). 


Kugel-Stoloff Syndrome 

Patients with the Kugel-Stoloff syndrome have dyspnea, halted respi- 
ration, cyanosis, paroxysmal tachycardia, and progressive heart failure 
due to cardiomegaly resulting from myocardial degeneration with in- 
terstitial fibrosis and accumulation of fat. Endocardial fibrosis is ab- 
sent. The ECG shows low voltage and a prolonged P-Q interval. 


Pompe's Disease 
Patients with Pompe's disease (glycogenosis type II) develop progres- 
sive dyspnea, cardiomegaly, and slight hepatomegaly during the first 
six months of life (Chap. 29, Section 3). 

Additional metabolic disorders with tendency to acidosis or with 
dyspnea due to CNS involvement are maple syrup urine disease, 
methylmalonic acidemia, hyperammonemia, etc. (Chap. 29, Section 2). 


Ondine's Curse 

Young infants with this disorder develop progressive hypoventilation, 
cyanosis, respiratory acidosis, and finally failure of the respiratory 
center. Damage to the central chemoreceptors or decreased respon- 
siveness to respiratory stimuli is considered to be its cause. 


Pulmonary Alveolar Proteinosis 

Pulmonary alveolar proteinosis is characterized by progressive respira- 
tory insufficiency with tachypnea, cough, or occasional fine rales. 
Later in the disease, cyanosis with secondary polycythemia and club- 
bing of the fingers may occur. 


Diagnosis: X-ray films: Fine reticular, inhomogeneous opacities of 
the lungs without mediastinal involvement. Proteinaceous mate- 
rial found in the alveoli, appears to be derived from septal lining 
cells. Pulmonary diffusion disturbances develop subsequently. 


Alveolar-Capillary Block Syndrome 

Patients with this syndrome have progressive dyspnea, hyperventila- 
tion, tachypnea, cyanosis with clubbing of the fingers, right heart failure 
with inhibition of capillary perfusion and of gas exchange. Some of the 
underlying causes of this syndrome are histiocytosis X, miliary tuber- 
culosis, silicosis, and fibrosis of the lung. 


101 


6 Dyspnea 


Idiopathic Pulmonary Hemosiderosis 

Patients with idiopathic pulmonary hemosiderosis suffer from par- 
oxysmal dyspnea with recurrent hemoptysis and hypochromic anemia. 
On radiologic examination one can see, in the acute stage, wide- 
spread patchy pulmonary densities that clear gradually but tend to 
leave reticular interstitial markings. Hemosiderin-filled macrophages in 
sputum and in gastric aspirates are the hallmark of the disease. 


Hamman-Rich Syndrome 

Patients with the Hamman-Rich syndrome develop progressive dysp- 
nea, cough, rales, tachypnea, cyanosis, polycythemia, and clubbing of 
the fingers owing to interstitial fibrosis of the lung (p. 439). 


Histiocytosis X 

Dyspnea, originating in the lung and associated with pertussis-like 
cough, may be observed in infants who have histiocytosis X with 
predominantly pulmonary involvement. 


Macleod’s Syndrome 

Patients with Macleod’s syndrome have increasing dyspnea and venti- 
latory insufficiency with recurrent bronchitis due to unilateral or partial 
bronchial obstruction. The condition resembles bronchopulmonary 
dysplasia. 


Mounier-Kuhn’s Syndrome 

Patients with Mounier-Kuhn’s syndrome have congenital tracheobron- 
chomegaly, chronic dyspnea, a conspicuous cough, and recurrent 
pneumonias. 
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7.1 Dry Cough 


Brief spells of a high-pitched cough, without production of mucus, are 
observed in the following diseases: 


l; 


U 


Acute infections (adenovirus, enterovirus, myxovirus, etc.) of the 
upper airways with laryngotracheitis, with tracheobronchitis, or, in 
infants, with transition to bronchiolitis. Dry cough occurs character- 
istically in incipient pertussis or in the early stages of measles. 


. Incipient bronchial asthma: this disease should be suspected espe- 


cially if the cough occurs before the child falls asleep or in the early 
morning hours (exposure to house dust) and if the cough has a 
paroxysmal, pertussis-like character. Physical exertion too may 
induce cough in patients with bronchial asthma (Chap. 6, Section 3). 


. Incipient pneumonia. 
. Cough with pleuritis: (the cough is usually accompanied by unilat- 


eral pain or friction rub of the pleura). 


. Dry cough in mouth-breathers: cough occurs especially in children 


who have adenoids, suck their thumbs, or wear dental braces (and 
are, therefore, necessarily mouth-breathers). The cough may be- 
come exaggerated at night because the air the child breathes through 
the mouth is not filtered and moistened by the nasal passages; this 
leads to irritation of the tracheal mucosa and simulates (or pro- 
motes) chronic recurrent infections. 


. Dry cough due to stimulation of the vagus nerve (tumors, aortic 


arch anomalies, aneurysms). 


. Congestion of the pulmonary circulation: the cough is initially dry in 


progressive right heart failure and becomes productive with increas- 
ing pulmonary edema. 


. Tic: compulsive dry cough, especially in presence of adults. A tic 


may be difficult to treat in neuropathic children. It resembles the 
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cough following whooping cough, where the cough is an attention- 
seeking device. 


7.2 Brassy Cough 


Brassy cough should suggest the presence of foreign bodies in the 
trachea (Chap. 6, Section 2) or compression of the trachea due to 
vascular anomalies or enlarged tracheal lymph nodes, such as in pa- 
tients with tuberculosis or tumors. 

Barking cough occurs usually with inspiratory stridor (Chap. 6, 
Section 2) in laryngitis, acute spasmodic laryngitis, or laryngotra- 
cheitis. 


7.3 Productive Cough 


A productive cough originates in the bronchial system after deep inspi- 
ration and is characterized by rattling and by production of mucus. 
Auscultation reveals non-consonating coarse to medium rales. Produc- 
tive cough occurs in inflammations of the tracheobronchial mucosa 
(sinobronchitis, tracheobronchitis, bronchitis, bronchiectases), when 
increased mucus production (mouth-breathing, foreign bodies in the 
bronchial system) or production of an abnormal mucus (pertussis, 
cystic fibrosis) takes place. 

A productive cough occurs in patients with parenchymatous dis- 
eases of the lung (pneumonia, atelectasis) and in infants or young 
children who aspirate repeatedly because of neuromuscular disorders 
involving deglutition (cerebral palsy). A productive cough also de- 
velops in patients with malformations, such as tracheoesophageal 
fistulae, stenoses of the esophagus, megaesophagus due to achalasia, 
or hiatal hernias. 


7.4 Hemoptysis 


If hemoptysis is noted, any possible source of bleeding in the upper 
airways has to be considered, such as epistaxis, gingival hemorrhage, 
or biting of the tongue. Hemoptysis is not unusual in severe influenza 
as a consequence of hemorrhagic tracheobronchitis. Aspirated foreign 
bodies must be excluded. Rare causes of hemoptysis, such as lung 
abscesses, tuberculosis with cavitation, and bronchiectases can be 
missed. If chronic hypoxia is accompanied by cyanosis or by clubbing 
of the fingers, investigation for hemangiomas or arteriovenous 
aneurysms of the upper airways and lungs should be conducted (shunt 
cyanosis). Vascular murmurs in the area of the lungs are heard in about 
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half of these cases. Idiopathic pulmonary hemosiderosis should be 
considered if the following findings are noted in a child: progressive 
dyspnea, iron deficiency anemia, mild jaundice, and transient enlarge- 
ment of the liver or the spleen. 
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Manifestations 


Cardiac pain, see Chap. 4, Section 2. 


8.1 Sinus Tachycardia 


Constitutional tachycardia 

Labile autonomic nervous system 
Recovery phase from infections 
Lack of exercise 

Coffee, tea, or nicotine abuse 
Anemia 

Incubation period of infectious diseases 
Myocarditis 

Heart failure 

Poisoning 

Hyperthyroidism 
Pheochromocytoma 


Whereas in an adult a heart rate > 100/min is considered to be 
tachycardia and < 60/min to be bradycardia, in a child one has to know 
the normal rate at rest and its range for the appropriate age group in 
order to recognize a pathologic heart rate. 


Normal heart rate in the infant: 120—140/min 
Normal heart rate in the young child: 80—130/min 
Normal heart rate in the school-age child: 70—90/min 


Sinus tachycardia may be constitutional in otherwise healthy children. 
It originates from the sinoatrial node. Sinus tachycardia occurs fre- 
quently in paroxysms in children with labile autonomic nervous sys- 
tems and may or may not be accompanied by general symptoms, such 
as palpitation, air hunger, or precordial pain, especially in psy- 
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chologically stressful situations. It corresponds to the hyperkinetic 
heart syndrome that is marked by a decreased working capacity of the 
heart muscle and by an increased cardiac output with a widened pulse 
pressure, such as in hyperthyroidism. The cause of sinus tachycardia is 
a paroxysmal or a continuous elevation in catecholamine production or 
an increased sensitivity of the myocardium to catecholamines. A rapid 
deceleration of the heart rate can be achieved with 8-receptor blockers 
or with physical exercise, such as knee-bending or climbing of stairs. 
Progression to neurotic states of angina pectoris 1s seen during prepu- 
berty. Palpitation and autonomic symptoms (diaphoresis, flushing, 
tachypnea) occur as secondary phenomena, elicited by the anxiety 
states. 

The differential diagnosis must exclude Ayperthyroidism (Chap. 
40) or hypertensive crises inpheochromocytoma (Chap. 12, Section 2). 


8.2 Paroxysmal Tachycardia 


Paroxysmal tachycardia may occur in children as an acute life- 
threatening condition. /n the infant it may manifest as crying, refusing 
to drink, restlessness, vomiting, tachypnea, pale cyanosis, progressive 
liver enlargement, distended abdomen, or diffuse cardiac enlargement. 
The peripheral pulse becomes thready and difficult to count; the neck 
veins show congestion and pulsation. In older children, brief episodes of 
severe palpitation or extremely rapid heart rates, accompanied by 
congested and pulsating neck veins, may attract attention. Patients 
with paroxysmal tachycardia of longer duration may suffer from ver- 
tigo, stabbing heart pain, pallor, lack of appetite, diminished activity, 
vomiting, or fainting due to decreased cerebral blood flow. They have 
oliguria and pass a concentrated urine during these episodes. The 
urinary output rises after the attack is over. Paroxysmal tachycardia 
can be induced by febrile infections or it occurs in the convalescent 
period of patients with markedly labile autonomic nervous systems. 

One-third of those afflicted are children younger than 6 months of 
age; half are younger than 4 weeks. Half of the children have no heart 
disease; one-fifth have a congenital heart disease, most often Ebstein's 
anomaly. 


Diagnosis: Ninety percent of the cases have supraventricular 
tachycardia, the remainder, ventricular tachycardia. The ECG 
permits differentiation between idiopathic tachycardia (approxi- 
mately 7596 of the cases) and paroxysmal tachycardia with ex- 
trasystoles. Both types may originate either from supra- 
ventricular (usually) or ventricular foci. The various forms may 
alternate in the same patient. It is desirable for the physician 
to know during an attack whether the patient has a supra- 
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ventricular form that responds to digitalis or a ventricular form 
that should rather be treated with lidocaine, quinidine, pro- 
cainamide, or propranolol. Rarely, by means of an ECG one may 
diagnose atrial fibrillation as the cause of a paroxysmal tachycar- 
dia that could not otherwise be diagnosed clinically because of a 
persistent AV block or abnormal conduction. 


8.3 Sinus Bradycardia 


Increased vagal tone 
Myocarditis 

Increased intracranial pressure 
Hypertension 

Coarctation of the aorta 

AV block 


Bradycardia in the newborn or young infant is always a pathologic 
finding. Its cause may be an AV block, often combined with other 
cardiac lesions (ventricular septal defect, transposition of the great 
vessels, etc.). Rapid recognition by an ECG is necessary because of 
imminent cerebral hypoxia. 

Sinus bradycardia is frequent after infancy. It is a harmless condi- 
tion and occurs especially during prepuberty in rapidly growing or ath- 
letically well-trained children with increased vagal tone. The heart rate 
accelerates on exertion in sinus bradycardia. No dissociation of the 
jugular venous pulse and the arterial pulse is noted. An acute 
bradycardia may lead, during convalescence or under psychologic 
stress, to inadequate cerebral circulation with syncope (vasovagal at- 
tack). Irregular heart sounds and extrasystoles arouse suspicion of this 
condition. A dissociation between atrial and ventricular contractions 
(noted as a difference between venous and arterial pulse) indicates an 
AV block. Myocarditis, digitalis intoxication, and congenital heart 
disease, especially the corrected transposition of the great vessels, 
have to be excluded as causes of bradycardia. Further causes of 
bradycardia are hypothyroidism, early stages of increased intracranial 
pressure, or aortic stenosis. Also, certain infectious diseases (typhoid 
fever, ornithosis, mycoplasmosis), malnutrition, and anorexia nervosa 
are accompanied by bradycardia. 


8.4 Arrhythmias 


Respiratory arrhythmia 
Sinus extrasystoles 
Atrial extrasystoles 
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Ventricular extrasystoles 
Wenckebach period 


Of the arrhythmias in childhood only respiratory arrhythmia does not 
require an urgent electrocardiographic evaluation. Respiratory ar- 
rhythmia can be distinctly recognized in the resting or sleeping child, 
especially in the child with increased vagal tone, by the acceleration of 
the heart rate during inspiration and its deceleration during expiration. 
(The ECG is normal, with the P-wave amplitude varying synchro- 
nously with the respiratory excursions.) 


Extrasystoles 

Extrasystoles may usually be noted by the school-age child himself as a 
thumping in the chest (infrequent extrasystoles), or as palpitation (fre- 
quent extrasystoles), or as a frightening momentary stopping of the 
heart beat (compensatory pause). 


Diagnosis: ECG: Sinus extrasystoles: the tracing is the same as in 
normal heart beats; the postextrasystolic pause is not longer than 
the normal interval. 


Atrial extrasystoles: premature regular or variably deformed P 
waves; the P-Q interval is prolonged, normal, or shortened; the ven- 
tricular complex is most often normal; the postextrasystolic pause is 
longer but less than compensatory. 

Ventricular extrasystoles: abnormal QRS complex without a pre- 
ceding P wave; the postextrasystolic pause Js compensatory. With a very 
early beat the extrasystole may be interpolated between two consecutive 
normal beats. If the ventricular extrasystoles do not have QRS com- 
plexes of different configurations, they are termed uniform or unifocal. 
Unifocal ventricular extrasystoles are usually functional. Occurring in 
children with increased vagal tone or with autonomic dysfunction, they 
are characterized by a prolonged diastolic pause and disappear on 
exertion. 

Multifocal extrasystoles indicate organic disorders, such as 
myocarditis, focal bacterial lesions, diphtheria, or hyperthyroidism. 


Arrhythmia due to disturbed conduction may occur in myocarditis or 
as a result of digitalis overdose. Depending on the site of the conduc- 
tion disturbance one can distinguish between a sinoatrial block, an AV 
block, or an interventricular block. The AV block, observed fre- 
quently, is classified into first-degree, second-degree, and third-degree 
block. The second-degree block occurs most often in the form of the 
Wenckebach period, which is characterized by an increasing P-R inter- 
val until propagation of an impulse originating in the atrium is com- 
pletely blocked and the corresponding ventricular beat dropped. 
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Cyanosis in children is always a grave sign. There are two causes of 
acutely or chronically occurring dusky discoloration of the blood: 


1. Abnormal hemoglobin (methemoglobin with the iron in the trivalent 
ferric state, sulfhemoglobin, hemoglobin M disorders). 

2. Anincrease in reduced hemoglobin of the arterial blood (cyanosis in 
congenital heart diseases, deficient oxygenation due to cardiac or 
pulmonary diseases, or peripheral cyanosis due to inadequate blood 
circulation). 


9.1 Poisoning 


Methemoglobin formation resulting from nitrite poisoning should be 
considered first in an infant with cyanosis. Nitrite production may be 
caused by bacteria in reheated spinach, or by the use of nitrate- 
containing well water to dissolve powdered milk. Other causes of 
methemoglobin formation are phenacetin-containing suppositories or 
aniline-containing marking dyes that are applied on the infant’s dia- 
pers. These dyes may induce methemoglobinemia after contact with the 
infant’s skin if the diapers have not been washed before use. Also 
familial congenital methemoglobinemia due to abnormal hemoglobins 
M should be considered. The abnormal hemoglobins have either in- 
creased or decreased oxygen affinity and can be demonstrated on 
electrophoresis. An autosomal recessive disorder with cyanosis is de- 
ficiency of NADH-methemoglobin reductase (deficiency of diapho- 
rase). In older children, poisoning with nitrobenzene-containing drugs 
should be included among the causes of cyanosis. 

Sulfhemoglobinemia with cyanosis may occur after use of sul- 
fonamides or phenacetin, especially if the patient suffers from consti- 
pation or a liver disease. 
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A grayish cyanosis of premature infants or newborns (“gray 
baby" syndrome) with vomiting and irregular respirations due to 
chloramphenicol overdose is uncommon today since the causes are 
known. In this age group, it is due to deficiency of glucuronyl trans- 
ferase activity and to immaturity of renal excretory mechanisms. 


9.2 Increase in Reduced 
Hemoglobin 


Cardiac lesions with right-to-left shunts 
Early cyanosis and decreased pulmonary blood flow: 
Tetralogy of Fallot 
Tricuspid atresia 
Early cyanosis and increased pulmonary blood flow: 
Transposition of the great vessels 
Truncus arteriosus 
Pulmonary arteriovenous fistula 
Total anomalous pulmonary venous connection 
Union of the superior or the inferior vena cava with the left atrium 
Late cyanosis: 
Eisenmenger’s complex 
Ventricular septal defect 
Atrial septal defect 
Patent ductus arteriosus (Botallo) 


Right-to-left shunt in congenital heart disease is the most important 
cardiac cause of cyanosis in children. Cyanosis occurs if the concentra- 
tion of reduced hemoglobin is more than 5 g/dl (> 5 g/100 ml). There- 
fore, cyanosis is for two reasons a very inaccurate measure for the size 
of the shunt volume of a cardiac lesion: 


i. Cyanosis may be absent in severe anemia (hemoglobin < 5 g/dl, or 
< 5 g/100 ml) because of a low hemoglobin concentration or it may 
remain mild in spite of a large shunt volume. 

2. Cyanosis is marked in polycythemia even with a small shunt volume 
because of the large amount of hemoglobin present, in spite of a 
sufficient amount of oxyhemoglobin. 


Since polycythemia represents a compensatory mechanism for the 
organism with cyanotic heart disease, the markedly cyanotic child with 
a red blood cell count over 5.5 x 10'/liter (> 5.5 million/mm?) is less 
endangered than the pale, less cyanotic patient with a hemoglobin 
under 10 g/dl (< 10 g/100 ml). Cyanotic heart disease is accompanied 
by dilated capillaries that permit a better peripheral perfusion. The 
capillaries can be seen well on the sclerae and eyegrounds. This capil- 
larectasia leads to a decrease of the peripheral resistance, an increase 
of the cardiac output, and clubbing of the fingers and toes. 
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Cyanosis with Decreased Pulmonary 
Blood Flow 


Cyanosis due to right-to-left shunt that develops shortly after birth is 
indicative of a marked cardiac lesion. If radiologic examination also 
shows decreased pulmonary blood flow, any of the following disorders 
should be considered: 


Tetralogy of Fallot 
(Pulmonic stenosis, hypertrophy of the right ventricle, dextroposition 
and overriding of the aorta, ventricular septal defect.) 

Auscultation reveals a harsh systolic murmur with maximum 
point over the second to third intercostal spaces on the left. The louder 
the murmur, the less is the degree of the pulmonic stenosis. If the 
murmur is absent, a pulmonary atresia may be found. The cyanosis 
increases after closure of the arterial duct (Botallo's duct). 


Diagnosis: X-ray films: The lungs are more radiolucent than usual, 
owing to the diminished pulmonary blood flow. The apex of the 
heart is elevated while the segment of the pulmonary artery is 
missing. This combination is responsible for the configuration 
described as ‘‘wooden shoe deformity.” The heart size is normal. 
Cardiomegaly warrants the suspicion of pulmonary atresia. 


ECG: Right axis deviation, right ventricular hypertrophy, or in- 
complete right bundle branch block. At later stages of the disease, tall 
P waves as sign of a right ventricular strain. 


Pentalogy of Fallot (tetralogy plus secundum atrial septal defect). 
Pentalogy of Fallot can be expected in one-third of the patients with 
tetralogy of Fallot. It is characterized by increased cyanosis. 

Trilogy of Fallot (pulmonic stenosis, hypertrophy of the right 
ventricle, atrial septal defect). Trilogy of Fallot is very rare. 


Tricuspid Atresia 

Tricuspid atresia is characterized both by marked cyanosis and by 
dyspnea with hypoxic episodes soon after birth. Auscultation reveals 
an uncharacteristic systolic or continuous murmur at the base or the 
apex of the heart. The murmur is due to an atrial or ventricular septal 
defect. If pulmonary atresia is present, the murmur is caused by the 
patent ductus arteriosus (Botallo's duct). 


Diagnosis: ECG: Tall P waves, first-degree AV block, left axis devia- 
tion, left ventricular hypertrophy (the only congenital cyanotic 
heart disease with left preponderance of the ECG). Tendency 
to extrasystoles, paroxysmal tachycardia, or Wolff-Parkinson- 
White syndrome. 
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X-ray films: The right border of the heart appears straight owing 
to a hypoplastic or absent right ventricle. This defect may be obscured 
by a markedly dilated right atrium. Marked prominence of the left 
heart. The pulmonary segment is missing if the lesion is combined with 
pulmonary stenosis or pulmonary atresia. The base of the heart is 
narrow and the pulmonary vasculature is decreased. 


Cyanosis with Increased Pulmonary 
Blood Flow 


Transposition of the Great Vessels 

Patients with transposition of the great vessels have marked cyanosis 
from birth. Auscultation frequently reveals systolic, occasionally dia- 
stolic, murmurs. 


Diagnosis: ECG: Signs of right ventricular hypertrophy. Signs of left 
ventricular hypertrophy (due to increased volume or pressure 
load) may be seen if pulmonary hypertension or ventricular septal 
defect is present. 


X-ray films: The heart size appears generally normal during the 
first days of life. By the end of the first week the cardiac shadow begins 
to enlarge. The frontal projection shows the base of the heart to be 
narrow; however, the left anterior oblique view reveals a wide base. 
The heart may sometimes appear ‘“‘egg-shaped.’’ Pulmonary vascula- 
ture is increased. Definite diagnosis of the various types of transposi- 
tion can be made only by catheterization and by angiography. 


Truncus Arteriosus 
The patients have marked cyanosis from birth. A loud systolic murmur 
is present. 


Diagnosis: The ECG shows nonspecific changes. X-ray films: Car- 
diomegaly; increased pulmonary vasculature. (The pulmonary 
vasculature is decreased if pulmonary atresia is present.) 


Pulmonary Arteriovenous Fistula 
The patient may have telangiectasia in other parts of the body. Vascu- 
lar murmurs may be audible over the lungs. 


Diagnosis: X-ray films: Round, inhomogeneous, often pulsating 
shadows may be seen in the lung parenchyma. Frequently, it is 
possible to see a large pulmonary artery extend from the hilum to 
the lesion, and the pulmonary vein extend from it to the left 
atrium. There may be marked hilar pulsations. The ECG is unre- 
markable. The diagnosis is made by angiography. 
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9.2 Increase in Reduced Hemoglobin 


Total Anomalous Pulmonary 

Venous Connection 

Patients with this anomaly have marked cyanosis due to right-to-left 
shunt, depending on the pulmonary vascular resistance. The ECG 
shows right ventricular hypertrophy with or without an incomplete right 
bundle branch block. 


Union of the Superior or Inferior Vena Cava 

with the Left Atrium 

Patients with these anomalies have cyanosis with signs of left ventricu- 
lar hypertrophy on the ECG (such as seen in tricuspid atresia but with a 
different cardiac configuration). 


Cardiac Lesions with Late Onset 
of Cyanosis 


(Tardive cyanosis, Eisenmenger’s complex) 
See Chap. 10, Section 1. 


Heart Failure 


In heart failure, cyanosis develops as a result of a delayed venous 
return and is therefore of peripheral origin. Since additional conspicu- 
ous signs of heart failure are also present in these patients (Chap. 11), 
the physician should have no difficulty in distinguishing this form 
of cyanosis from acrocyanosis or from cyanosis secondary to a local 
circulatory disturbance. Conditions leading to a local inhibition of 
the blood circulation are thrombophlebitis and varicose veins. Ac- 
rocyanosis, on the other hand, is seen during the periods of enhanced 
growth in a child with a markedly labile autonomic nervous system. 
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10 Heart Murmurs 


10.1 Systolic murmurs 

10.2 Diastolic murmurs 

10.3 Continuous murmurs 
10.4 Pathologic heart sounds 


Classification of Murmurs 
(according to Keck): 


Heart Murmur 


Grade 1: The faintest murmur that is audible after a few seconds of 
careful auscultation, during apnea, or in a noise-free envi- 
ronment. 

Grade 2: The murmur is somewhat louder and can be heard im- 
mediately, even during respiration. ' 

Grade 3: Moderately loud murmur, never accompanied by a thrill. 

Grade 4: Loud murmur, usually with thrill. 

Grade 5: Very loud murmur; it is audible only if the stethoscope is in 
contact with the thorax. 

Grade 6: Loudest possible murmur; it can be heard with the stetho- 
scope 1 cm from the thorax. 


Since grade 1-2 systolic murmurs are so frequent in children, one 
should never indicate to the parents that a cardiac lesion is suspected if 
the only cardiologic finding consists of a murmur of this intensity, 
discovered on auscultation. Obviously, additional diagnostic workup 
has to follow, in order to distinguish between innocent (accidental and 
functional) and organic murmurs. 


Accidental Murmur 


An accidental murmur is physiologic. It may be found in 60% of all 
children some time in their lives. It is a faint, soft, musical murmur of 
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medium frequency. Its location is variable. Usually it is heard precor- 
dially and parasternally between the third and fourth intercostal spaces 
on the left. It is not transmitted cephalad or to the axilla, such as in 
mitral regurgitation. The murmur is protosystolic or midsystolic, but 
never pansystolic. Its intensity does not exceed a grade 3 murmur. 
Less frequently, late systolic murmurs over the mitral valve, or pro- 
tosystolic and midsystolic murmurs over the pulmonic valve, may be 
accidental. 

A murmur that continues over the entire systole and is either very 
low-pitched or very high-pitched, or a murmur that is associated with a 
diastolic murmur, is definitely not an accidental murmur. A diastolic 
murmur is never accidental. 


Diagnosis: The ECG is normal. Phonocardiographically, it is impos- 
sible to establish absolutely safe criteria to distinguish between a 
functional murmur and many of the organic murmurs. 


Functional Murmur 

A functional murmur is innocuous. It arises during an abnormal 
activity of a normal heart with intact valves. It is heard in children with 
fever or in patients with the hyperkinetic heart syndrome who have a 
labile autonomic nervous system and episodic widening of the pulse 
pressure associated with an increased cardiac output. It may be present 
in conditions where stimulation of the B-receptors occurs, in hyper- 
thyroidism, or in severe anemia. 


Organic Heart Murmur 


An organic heart murmur is caused by organic lesions of the heart, the 
heart valves, or the great vessels. Only after exclusion of an accidental 


TABLE 3. Systolic Murmurs and Their Likely Diagnosis 


Heart Murmur Location Likely Diagnosis 
Pansystolic 3rd—Sth Ventricular septal 
intercostal space defect 
(ICS), left 
Pansystolic Apex Mitral regurgitation 
Pansystolic 4th ICS, right Tricuspid regurgitation 
parasternal 
Systolic 2nd ICS, right Aortic stenosis, 
coarctation of 
the aorta 
Systolic 2nd ICS, left Pulmonic stenosis or 
parasternal atrial septal 
defect 


10.1 Systolic Murmurs 


or functional murmur may organic causes be considered in the patho- 
genesis of a heart murmur, such as in congenital acyanotic lesions or in 
acquired valvular defects. 


10.1 Systolic Murmurs 


Ventricular Septal Defect 

If a loud or very loud systolic murmur or a systolic thrill is present over 
the third and fourth intercostal spaces on the left side parasternally, 
one should first consider a ventricular septal defect with a large left-to- 
right shunt, associated with increased pulmonary blood flow. The 
louder and harsher the murmur (ejection murmur), the smaller the 
defect will usually be (Roger’s disease). The murmur is audible also in 
the back or over the carotids. The pulmonic second sound is accen- 
tuated. There is left ventricular enlargement or combined cardiomeg- 
aly. The pulmonic valve is dilated and signs of an increased pulmonary 
blood flow or of pulmonary congestion are observed. Occasion- 
ally one hears a diastolic murmur over the pulmonic valve, a sign of 
relative pulmonic regurgitation due to increased pulmonary venous 
return. A third heart sound may be audible, resulting from the rapid 
filling of the left ventricle with blood. A split second sound indicates 
asynchronous closure of the aortic and pulmonic valves. An accen- 
tuated second sound in the second intercostal space on the left points 
to increasing pulmonary hypertension that may finally lead to pulmo- 
nary vascular disease. The ECG shows signs of bilateral ventricular 
hypertrophy and progressive right heart strain as the lesion increases. 


Atrial Septal Defect (ASD) 

A systolic murmur of varying intensity heard at the base of the heart 
(second intercostal space on the left side parasternally), easily con- 
fused with an accidental murmur, is suggestive of an atrial septal defect 
or pulmonic stenosis. The murmur in an atrial septal defect is due to a 
relative functional pulmonic stenosis. It may also be accompanied by a 
diastolic murmur over the apex near the sternum. Such a finding is 
indicative of a relative tricuspid stenosis. In an atrial septal defect, the 
murmur frequently occurs only under stress (fever, knee-bending). 
Heart failure, cyanosis, or pulmonary hypertension occur rarely and at 
a late stage of the disease. 


An atrial septal defect is usually due to a high ostium secundum 
defect. The systolic murmur is caused by the increased blood volume 
in the pulmonary circulation and the resulting relative pulmonic valve 
stenosis. It is an ejection sound, as indicated by the intensified and 
occasionally delayed pulmonic second sound. 
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Diagnosis: ECG: No axis deviation in some, right axis deviation in 
others; partial right bundle branch block. Occasional tall P waves, 
prolonged P-R intervals or dysrhythmias. X-ray films: The heart 
may be normal or enlargement of the right heart may be observed 
with a prominent pulmonary artery segment (dilatation of the 
pulmonary artery). There is increased pulmonary blood flow. 


An ostium primum defect, located in the lower portion of the atrium, is 
less frequently the cause of an atrial septal defect. This lesion is 
characterized by a systolic murmur over the pulmonary artery and over 
the apex of the heart. The murmur is caused by mitral regurgitation due 
to a cleft or an incompetent mitral leaflet that may be part of the ostium 
primum defect. 


Diagnosis: The ECG shows left axis deviation or, occasionally, ex- 
treme right axis deviation and partial right bundle branch block; 
counterclockwise inscription of the superiorly oriented QRS vec- 
tor loop; signs of biventricular hypertrophy or sometimes isolated 
right or left ventricular hypertrophy. X-ray films: Marked cardiac 
enlargement, prominent pulmonary artery segment, marked pul- 
monary vasculature. 


Mitral Regurgitation 

A pansystolic murmur (in mild cases a protosystolic murmur) over the 
apex may indicate mitral regurgitation. The murmur radiates character- 
istically into the axilla and the back. The first heart sound is soft, the 
third accentuated. 


Diagnosis: ECG: Wide bifid P waves (P mitrale) and signs of left 
heart hypertrophy due to volume overload. X-ray films: Enlarge- 
ment of the left ventricle. 


Relative Mitral Insufficiency 

A soft systolic murmur at the apex may be the sign of a functional 
murmur in relative mitral insufficiency, such as with increased blood 
flow to the left heart or dilatation of the left ventricle. This condition 
may be encountered in myocarditis or in severe heart failure. 


Aberrant Endocardial Chordae 

A very loud musical, occasionally blowing, systolic murmur may be 
heard at the apex, resulting from aberrant endocardial chordae in an 
otherwise healthy heart. Occasionally, this murmur may be heard only 
if the patient has fever or assumes a particular position. 
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Tricuspid Regurgitation 

Tricuspid regurgitation is characterized by a pansystolic parasternal 
murmur in the fourth intercostal space on the right side. Usually, 
tricuspid regurgitation is secondary to a relative incompetence of the 
tricuspid valve in patients with right ventricular dilatation and right 
heart failure (e.g., due to pulmonary hypertension). Therefore, the 
murmur is functional under these circumstances. Less frequently, 
however, the murmur results from organic tricuspid regurgitation, a 
condition most often associated with additional cardiac lesions. Indic- 
ative of tricuspid regurgitation are a markedly enlarged liver, an en- 
larged right atrium, and pulsating neck veins. 


Pulmonic Stenosis 

Pulmonic stenosis is characterized by a loud systolic ejection murmur 
(occasionally a thrill) over the second and third intercostal spaces on 
the left, by splitting of the second sound, and by a faint pulmonic 
sound. The louder the murmur and the more asynchronous the closure 
of the valves, the more severe presumably is the stenosis. The patient’s 
physical activity is decreased. He or she may present in infancy with 
dyspnea on exertion, such as during feeding. Mild cyanosis is seen only 
with a concomitant right-to-left shunt of the atria (patent foramen ovale 
or atrial septal defect). At later stages of the disease, cyanosis is due to 
right heart failure. A protosystolic click before the first sound is indica- 
tive of a pulmonic valve stenosis, a condition which carries a better 
prognosis for the patient than infundibular stenosis. 


Diagnosis: ECG: Right axis deviation and right ventricular hyper- 
trophy in moderate to severe cases. Especially tall precordial R 
waves on the right; left precordial S-T segment depression and 
tall P waves. Signs of hypertrophy as response to increased 
resistance and increased volume. In the phonocardiogram, early 
systolic crescendo-decrescendo murmur of medium frequency. 


X-ray films: Dilatation of the right heart, poststenotic dilatation of 
the pulsating pulmonary artery; no pulsation in the distal pulmonary 
arteries; reduced pulmonary vascularity. The differential diagnosis be- 
tween valvular and infundibular stenosis is possible only by catheteri- 
zation and by angiography. 


Aortic Stenosis 

Aortic stenosis is characterized by a harsh systolic murmur or by a 
thrill in the second intercostal space on the right or over the carotids. 
The murmur radiates to the precordium. Among young children, it is 
frequently more audible in the second intercostal space on the left side 
parasternally than on the right side. The second aortic sound is faint or 
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absent. There is an apical impulse. The peripheral pulse is difficult to 
palpate because of decreased pulse volume. The blood pressure is 
usually low. The ECG shows left ventricular hypertrophy or left pre- 
ponderance. Radiographically, there is left ventricular hypertrophy 
with rounding of the left cardiac border; poststenotic dilatation of the 
aorta in valvular stenosis. 

The differential diagnosis of the various forms of aortic 
stenosis—valvular aortic stenosis, subvalvular aortic stenosis (due to a 
membranous diaphragm or a muscular obstruction), or supravalvular 
aortic stenosis—is possible only with catheterization and angiography. 
Indicative of supravalvular aortic stenosis is mental retardation, a 
peculiar facies with hypertelorism, a prominent forehead, macro- 
stomia, malocclusion, microdontia, and hypogonadism (Beuren’s syn- 
drome). 


Coarctation of the Aorta 

(Aortic Isthmus Narrowing) 

Patients with this lesion have a left parasternal systolic murmur in the 
third to fourth intercostal spaces. The murmur is also clearly audible in 
the paravertebral area of the back. The femoral pulses are difficult to 
palpate; the blood pressure is elevated in the upper parts of the body. 


Diagnosis: Left ventricular hypertrophy is observed on the ECG. 
X-ray films: Prominent dilated ascending aorta with poststenotic 
dilatation (barium swallow). Right ventricular hypertrophy is 
seen on the ECG in the preductal (infantile) form that is as- 
sociated with a patent ductus arteriosus (Botallo). Due to the 
right-to-left shunt caused by the patent ductus arteriosus, 
cyanosis of the lower parts of the body is noted early in the 
disease. 


10.2 Diastolic Murmurs 


Mitral Stenosis 
Mitral stenosis is characterized by an end-diastolic murmur heard over 
the apex. The pulmonic second sound is accentuated. 


Diagnosis: The ECG reveals signs of right ventricular hypertrophy 
and a broad, notched P wave (P mitrale). X-ray films: The left 
atrium is dilated; pulmonary congestion develops early. 


Tricuspid Stenosis 

Patients with tricuspid stenosis have a diastolic murmur in the third to 
fifth intercostal spaces on the right side parasternally (or only on the 
left side parasternally). 
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TABLE 4. Diastolic Murmurs and Their 


Diagnosis 
Diastolic 
Murmurs Diagnosis 
Apex Mitral stenosis 
3rd—5th ICS, right Tricuspid stenosis 
Hyperkinetic heart syndrome 
2nd ICS, right Aortic regurgitation 
2nd ICS, left Pulmonic regurgitation 


Diagnosis: The ECG shows no right ventricular hypertrophy; the P 
waves are wide and tall. X-ray films: Dilatation of the right atrium 
with normal pulmonary vasculature. 


Aortic Regurgitation 

Aortic regurgitation is characterized by a blowing, decrescendo dias- 
tolic murmur in the second intercostal space, right parasternally, in the 
fifth intercostal space on the left, or at the apex. A rapidly rising 
‘‘water-hammer’’ pulse, which collapses suddenly as arterial pressure 
falls during late systole and diastole, and capillary pulsations with a 
widened arterial pulse pressure and low diastolic readings are ob- 
served. The ECG shows left ventricular hypertrophy. A systolic mur- 
mur can be audible, owing to relative aortic stenosis, as the disease 
progresses. 


Pulmonic Regurgitation 

A decrescendo diastolic murmur is heard in pulmonic regurgitation on 
the left side parasternally in the second intercostal space or over the 
base of the heart. This lesion may be functional, such as in pulmonary 
hypertension, or it may be caused by damaged or destroyed pulmonic 
valves, such as may occur after endocarditis. Surgical valvotomy in 
pulmonic stenosis may lead to regurgitation. 


Diagnosis: The ECG shows right ventricular hypertrophy or right 
bundle branch block. X-ray films: Dilated, markedly pulsating 
pulmonary artery and pulsating hilar vessels. 


Medium- or high-frequency faint diastolic murmurs may be audible on 
the right side parasternally in the second to fourth intercostal spaces in 
a child with the hyperkinetic heart syndrome and a labile autonomic 
nervous system. These murmurs are functional and are due to a rela- 
tive tricuspid stenosis. The functional diastolic murmurs in atrial septal 
defect have a similar etiology. 
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10.3 Continuous Murmurs 


Patent Ductus Arteriosus (Botallo) 

A continuous ‘‘machinery’’ murmur over the second and third inter- 
costal spaces, left parasternally, indicates a patent ductus arteriosus. 
The murmur may be purely systolic during the first few months of life. 
The larger the shunt is, the quieter the murmur. The wide pulse pres- 
sure, the distinct capillary pulsations, and, in the infant, the markedly 
pulsating anterior fontanel point to the left-to-right shunt. Such a shunt 
may lead quickly to heart failure in the infant and be followed by 
pulmonary hypertension. 


Diagnosis: The ECG demonstrates a progressive left ventricular 
hypertrophy. Right ventricular strain occurs with the onset of 
pulmonary hypertension and after reversal of the shunt. X-ray 
films: Depending on the extent of the shunt, the radiologic 
findings may either be unremarkable or may reveal an enlargement 
of the left ventricle and atrium, with dilatation and marked pulsa- 
tion of the prominent pulmonary artery, along with an increased 
pulmonary blood flow. 


The differentiation between a patent ductus arteriosus and an aor- 
topulmonary window is possible only by cardiac catheterization. 


Pericarditis 

A pericardial friction rub may sound similar to a very harsh systolic- 
diastolic murmur. However, through the stethoscope, a pericardial 
friction rub sounds closer than a cardiac murmur and is frequently of 
variable intensity. 


Diagnosis: ECG: Low voltage; S-T segment elevation. X-ray films: 
""Water-bottle'" shape of the heart; cineradiography may show 
that anterior pulsations of the heart are absent. Characteristic 
radionuclide scan. 


10.4 Pathologic Heart Sounds 


Pathologic First Heart Sound 


The first heart sound over the mitral valve is accentuated or loud. 
Clinical occurrence: tachycardia, hyperkinetic heart syndrome, hyper- 
thyroidism, or mitral stenosis. 


The first heart sound over the mitral valve is especially faint. 
Clinical occurrence: mitral regurgitation or myocarditis. 
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The first heart sound over the tricuspid valve is accentuated or loud. 
Clinical occurrence: tricuspid stenosis. 


Split or Duplicated First Sound 

Splitting of the first sound up to 20 milliseconds is frequent in children 
(asynchronous closure of the AV valves). Any asynchronism lasting 
longer than this time is pathologic and indicates some disorder of the 
valves or the musculature of the ventricles, or a delayed ventricular 
contraction due to a bundle branch block. 


Pathologic Second Heart Sound 


In children, the second heart sound (closure of the aortic and pulmonic 
valves) is normally split. The closure of the aortic valve is loudest not 
over the aorta (second to third intercostal space on the right) but 
usually in the third to fourth intercostal space on the left side paraster- 
nally. The closure of the pulmonic valve is heard best over the second 
to third intercostal space on the left. 


Accentuated Aortic Second Sound 

The aortic second sound is always louder than the pulmonic sound. 
Marked accentuation of this sound indicates hypertension or coarcta- 
tion of the aorta. 


Accentuated Pulmonic Second Sound 

An accentuated pulmonic second sound occurring in pulmonary hyper- 
tension is caused either by vascular anomalies (pulmonary artery 
stenosis) or by increased pulmonary blood flow in patients who have a 
septal defect or a transposition of the great vessels. Marked splitting of 
the second sound due to delayed closure of the pulmonic valve points 
to pulmonary hypertension. 


Diminished Aortic Second Sound 
Clinical occurrence: hypotension, aortic stenosis, or aortic regurgita- 
tion. 


Diminished Pulmonic Second Sound 
Clinical occurrence: pulmonic stenosis, pulmonic regurgitation, or tet- 
ralogy of Fallot (with cyanosis). 


Marked Splitting of the Second Sound 

If the time between the closure of the two valves exceeds the normal 
time interval for children, delayed contraction of the right heart (right 
bundle branch block) or increased volume load of the right ventricle 
(atrial septal defect, accentuated pulmonic sound) should be suspected. 
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A marked splitting with a diminished second pulmonic sound indicates 
isolated pulmonic stenosis or tetralogy of Fallot. The latter diagnosis 
should be supported by additional findings. 


Absent Physiologic Splitting of the 

Second Sound 

Delayed or impeded activity of the left ventricle should be suspected if 
the splitting of the second sound is not audible or if the pulmonic 
second sound is heard before the aortic second sound. This may occur 
in the following conditions: left bundle branch block, arterial hyperten- 
sion, aortic regurgitation, aortic stenosis, volume overload of the left 
ventricle (left-to-right shunt, e.g., patent ductus arteriosus), or aor- 
topulmonary window. 


Third Heart Sound 


A third heart sound is frequently audible in children and adolescents. It 
is best heard between the apex of the heart and the sternal border as an 
early diastolic low-frequency sound, especially if the child assumes a 
left lateral position. This sound may be caused by vibration of the 
ventricular wall during the rapid influx of blood. 


Markedly Audible Third Sound 

Clinical occurrence: valvular lesions of the left heart (mitral valve, 
aortic valve) or myocardial diseases, especially if other signs of heart 
failure are present. However, a markedly audible third heart sound 
may also be heard in a rapidly growing healthy child with a labile 
vasomotor system. 


Presystolic Gallop 
A presystolic gallop occurs in patients with increased atrial pressure or 
with valvular disease. 

Any unusual auscultatory findings, such as heart murmurs, 
pathologic heart sounds, or markedly split sounds, require an electro- 
cardiographic or phonocardiographic examination in order to establish 
the diagnosis. Even the experienced clinician can only suspect a diag- 
nosis if his findings are based merely on auscultation and percussion. 
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Symptoms and Signs: 


Dyspnea 

Firm, congested liver 

Congested jugular veins 

Oliguria, proteinuria 

Pallor, cyanosis 

Cardiac enlargement with pulmonary congestion (x-ray films) 


Possible Diseases: 


Myocarditis 

Congenital heart disease 

Rheumatic myocarditis 

Myocarditis associated with other diseases 
Acute endocarditis 

Endocardial fibroelastosis 

Acute pericarditis 


Myocarditis 

If the symptoms or signs indicate heart failure in an infant or a child, 
one should consider immediately myocarditis, even if the medical 
history is negative; an ECG should be obtained. 


Diagnosis: ECG: Conduction disturbances, abnormal initial and final 
deflections, sinus tachycardia, prolonged P-Q interval, intraven- 
tricular conduction defects, or low voltage, such as in pericar- 
ditis. Repeated tracings reveal additional information regarding 
the course of the disease, such as initial S-T segment elevations, 
followed by depression of the S-T segment and low amplitude T 
waves; finally, inverted T waves. 
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Rheumatic Myocarditis and Viral Myocarditis 

In the absence of a congenital heart disease, a viral myocarditis is the 
most likely cause of acute heart failure in an infant. At a later age, 
rheumatic myocarditis must be suspected, even if there are no ex- 
tracardial rheumatic manifestations. An elevated ASO titer or a pro- 
longed Q-T interval may be the only findings, especially since the 
cardiac enlargement may remain mild. Moderate rise in SGOT and 
LDH indicates myocarditis; CPK usually is not elevated. 


Myocarditis Associated with Other Diseases 

Acute heart failure due to a concomitant myocarditis may occur as a 
result of any one of a number of viral infections (coxsackievirus B, 
mumps, infectious mononucleosis, influenza, poliomyelitis, hepatitis) 
or other infectious diseases, such as toxoplasmosis or typhoid fever. 
Usually it is not difficult to diagnose endocarditis or myocarditis in 
streptococcal diseases. A myocarditis in diphtheria should be recog- 
nized very quickly since necrosis of the myocardium, caused by release 
of bacterial exotoxin, leads rapidly to progressive heart failure. ECG 
tracings obtained at the onset of diphtheria may yield helpful informa- 
tion (disturbances of rhythm or conduction) early in the disease. 


Acute Endocarditis 

After exclusion of a myocardial disease in the etiology of heart failure 
in children, one should consider acute endocarditis due to hematogen- 
ous spread of bacterial infections as a possible cause. This holds 
especially true for children who have a congenital heart disease. Also 
rheumatic endocarditis or subacute bacterial endocarditis should be 
included in the differential diagnosis. The initial absence of heart mur- 
murs in subacute bacterial endocarditis does not argue against en- 
docardial disease. Frequently, repeated blood cultures are necessary in 
order to demonstrate the presence of the organism and to prove the 
diagnosis. 


Endocardial Fibroelastosis 

Endocardial fibroelastosis may manifest, in newborns or in children 
during their first years of life, as progressive heart failure. Acute febrile 
infections with cough or bronchopneumonia often lead rapidly to heart 
failure. On the other hand, heart failure may not develop at all or less 
quickly in these conditions, unless endocardial fibroelastosis is simul- 
taneously present. Depending on the part involved, dilatation of the left 
heart (demonstrated by x-ray films) may occur, accompanied by a 
crescendo systolic murmur over the mitral valve. In addition, left bun- 
dle conduction delay, left ventricular hypertrophy, areas of incomplete 
repolarization, or a gallop rhythm may be demonstrable on the ECG. 
Corresponding radiologic and electrocardiographic changes are noted 
with dilatation of the right heart. 
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Acute Pericarditis 

An acute pericarditis is rarely the cause of heart failure in children. 
Nevertheless, this diagnosis ought to be considered in every child with 
a failing heart. Characteristic radiologic findings and a low voltage 
ECG are of diagnostic help. 
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12 Circulatory 
Manifestations 


12.1 Hypotension 


Hypotensive circulatory disturbances can be expected to occur in 
children beginning at about the age of 5 years. Hypotension is hardly 
noted during a single blood pressure measurement, since a physical 
examination is, for the child, a situation filled with tensions and anx- 
ieties and therefore may lead to blood pressure elevation. The child's 
medical history, however, is characteristic: he or she has had a marked 
growth spurt during recent months, suffers from easy fatigability, lack 
of concentration, recurrent headache, distinct lability of the autonomic 
nervous system (change in skin color, tachycardia, diaphoresis, der- 
mographia), tendency to kinetoses, or recurrent abdominal pain. Dif- 
ferences in blood pressure readings are noted between the mea- 
surements conducted in the recumbent and the upright positions. There 
is a decrease of the systolic or of the systolic and diastolic pressures 
(with a concomitant decrease of the pulse pressure) when the mea- 
surement is taken on a patient in the upright position. Even syncope 
may ensue after prolonged standing or after psychologic stress. All 
findings are characteristic of the orthostatic dysregulation of the 
hypotensive individual. Frequently, there is familial disposition to 
hypotension. 

Episodes of transient hypotension during or after infections or 
after prolonged bed rest raise no differential diagnostic difficulty. The 
same holds true for shock in fulminant infections, especially with 
gram-negative organisms, for states of hypovolemia (dehydration), or 
for trauma with or without blood loss. 

Drop in blood pressure may be the first finding of a cardiac 
disease such as myocarditis or paroxysmal tachycardia (Chap. 8, Sec- 
tion 2), especially in the infant who has a pale and sick look, a barely 
palpable pulse, and dyspnea, and who shows signs of progressive 
disorientation. 
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A chronically low blood pressure is observed in patients with 
aortic stenosis, hypothyroidism, adrenal insufficiency, and anorexia 
nervosa. 


12.2 Hypertension 


Hypertension due to stress 

Hypertension after infections 

Renal hypertension 

Renal artery stenosis 

Coarctation of the aorta 

Arteriovenous fistula 

Pheochromocytoma 

Hyperaldosteronism (Conn's syndrome) 

Hyperthyroidism 

Neurogenic hypertension (encephalitis, increased intracranial pres- 
sure) 

Polyneuritis 

Poisoning 

Pickwickian syndrome 

Beuren's syndrome 

Fanconi-Schlesinger syndrome 


A rise in blood pressure usually is a serious finding in children. Only 
during prepuberty or puberty may hypertension occur without harmful 
consequences (Aypertension due to stress). Most often this is the case 
in children or adolescents who are obese, who have a labile autonomic 
nervous system, and who are under psychologic or physical stress. 
These episodes of elevated blood pressure may frequently last for 
several hours and are usually associated with the hyperkinetic heart 
syndrome. Occasionally, hypertension is noted after infections, corre- 
sponding to hypotension after infections. However, one has to take 
into consideration, especially in children, the stress caused by the 
examination. Frequently, repeated blood pressure readings taken dur- 
ing sleep reveal normal values. Some of these children develop essen- 
tial hypertension later in life. 


Nephrogenic Hypertension 

The possibility that hypertension might be of renal origin should be 
considered in every patient who has sustained hypertension, especially 
if the diastolic value is also elevated. Frequently, this is the case in 
children with chronic pyelonephritis. Acute glomerulonephritis most 
often causes only transient blood pressure elevations. Subacute or 
chronic glomerulonephritis rarely plays an etiologic role in hyperten- 
sion. Therefore, an extensive renal workup should be conducted. If the 
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12.2. Hypertension 


renal function is normal and the urinary findings are uncharacteristic, 
unilateral renal disease should be excluded by an intravenous pyelogram 
and, if necessary, by radionuclide renal studies. Renal artery stenosis, 
usually a unilateral disorder, is ruled out by angiography. 


Hypertension due to Cardiovascular Disease 

Hypertension due to cardiovascular disease, rare in children, is easy to 
recognize. Coarctation of the aorta is noted on the pressure differential 
between the upper and lower extremities. An arteriovenous fistula with 
its increased stroke volume and cardiac output is characterized by 
vascular bruits over the skull, lungs, or abdomen and is diagnosed by 
angiography. 


Pheochromocytoma 

A pheochromocytoma should be considered in a patient with paroxys- 
mal or sustained hypertension, headache, diaphoresis, tachycardia, 
nausea, or vomiting. This tumor may occur any time during childhood. 
The patient characteristically is pale, has clammy extremities and 
tachycardia, especially during the hypertensive paroxysm, but also 
during the disease-free interval. 


Diagnosis: Demonstration of an increased release of catecholamines 
(epinephrine, norepinephrine, and their metabolites in the urine, 
namely VMA and HVA). The pharmacologic test with phen- 
tolamine (Regitine) produces a precipitous fall in blood pressure 
and is in most cases unnecessary. A so-called provocative test 
should be avoided in children. Additional information is provided 
by arteriographic demonstration of the tumor. Usually the tumor 
is located in the adrenal gland. It secretes epinephrine, or epi- 
nephrine and norepinephrine. Tumors located outside of the ad- 
renal gland are rare and secrete only norepinephrine. 


Hyperaldosteronism (Conn's Syndrome) 

Hypertension, severe headache, paroxysmal muscle weakness or flac- 
cid paralysis, paresthesias alternating with tetany, and polyuria charac- 
terize hyperaldosteronism. In children, hyperaldosteronism usually is a 
secondary disorder, associated with conditions such as salt-losing 
pyelonephritis, a strict low sodium diet, or renal artery stenosis. Pri- 
mary hyperaldosteronism caused by an aldosteronoma has been ob- 
served very rarely in childhood. 


Diagnosis: Electrolytes: hypokalemia, hypernatremia, hypochlo- 
remia, alkalosis; proteinuria; increased urinary loss of potassium, 
decreased loss of sodium and chloride; markedly elevated aldos- 
terone, normal 17-ketosteroid and 17-hydroxycorticosteroid 
excretion in the urine. 
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Hypertension accompanying hyperthyroidism or Cushing’s syndrome 
causes no differential diagnostic difficulty. The same holds true for 
centrally induced hypertension, such as in encephalitis, tuberculous 
meningitis, acute increase of intracranial pressure, diphtheria, 
botulism, poliomyelitis, or poisoning (lead, acrodynia, porphyria). 
Blood pressure elevation may be noted in patients with Wilms’ 
tumor at time of diagnosis and upon recurrence of the tumor. 
Hypertension accompanies the Pickwickian syndrome (Chap. 32), 
the Beuren syndrome (supravalvular aortic stenosis, multiple abnor- 
malities), and the Fanconi-Schlesinger syndrome (idiopathic hyper- 
calcemia, short stature, mental retardation; see Chap. 35, Section 4). 
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13 Hematologic 
Manifestations 


13.1 Anemia 


Only a few of the children who are brought to the physician because of 
pallor actually have anemia. Pallor may be due to an inherited pale 
complexion, decreased peripheral circulation in fast-growing children 
who have a labile vasomotor system, reduced outdoor activities, or 
incipient infections. These children will have a normal hemogram 
(Table 5). On the other hand, the hemogram may uncover anemia in 
patients with various unexplained complaints, such as a labile vaso- 
motor system, tachycardia, easy fatigability, lack of appetite, de- 
creased ability to concentrate, headaches, and dyspnea on exertion. In 
children, anemia is mostly due to iron deficiency or chronic disorders. 
Other forms of anemia are rare in this age group. 


Diagnosis: The diagnostic workup calls for determination of hemo- 
globin level (g/dl, or g/100 ml) and of red cell number in order to 
establish the mean corpuscular hemoglobin (MCH) of the indi- 
vidual erythrocyte. The mean corpuscular hemoglobin concentra- 
tion (MCHC) of the individual red cell may be calculated after 
determination of the packed cell volume (hematocrit, Table 5). 
These parameters permit separation into hypochromic and nor- 
mochromic anemias (Table 6, Nos. 1 through 3). The mean cor- 
puscular volume (MCV) is of interest on rare occasions, e.g., in 
hereditary spherocytosis (Table 6, No. 7). 


An accurate diagnosis of the various types of anemia is necessary for 
successful therapy. In a particular case, only the clinical hematologist 
may be able to make this distinction. Based on the presenting findings, 
Table 6 provides clues for the diagnosis of the various forms of anemia. 
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TABLE 5. Normal Red Cell Values in Children Aged 2 to 15 


Years 
(Traditional units in parentheses) 


Red cell count 
(RBC) 


Hemoglobin 


Packed cell 
volume 
(hematocrit) 

MCH 
(mean cor- 
puscular 
hemoglobin) 

MCHC 
(mean cor- 
puscular 
hemoglobin ` 
concentration) 


MCV 
(mean cor- 
puscular vol- 
ume) 

MCD 
(mean cor- 
puscular 
diameter) 


Serum iron 


Hb in g x 10 
RBC in millions 


Hb in g x 100 
packed cell volume 


packed cell volume x 10 
RBC in millions 


Total iron bind- 
ing capacity 


Transferrin 
saturation 


Serum hapto- 
globin 
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4.3-5.5 x 10U/liter 
(4.3-5.5 million/mm?) 
12.0-15.5 g/dl 
(12.0-15.5 g/100 ml) 
0.35—0.45 I/liter 
(35-45%) 


23-30 + 3.0 pg 
(23-30 + 3.0 pg) 


32-35 + 3.0 g/dl 
(32-35 + 3.0%) 


75-85 + 8 fi 
(75-85 + 8 um?) 


72 + 0.2 pm 
(7.2 + 0.2 um) 


13.4-25.0 + 7.0 umol/liter 
(75-140 + 40 ug/100 ml) 


44.75-53.7 + 8.95 u.mol/liter 
(250-300 + 50 ug/100 ml) 


15-35% 
(15-35%) 


1.5-2.0 g/liter 
(150-200 mg/100 ml) 
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13.3 Lymphocytosis 


13.2 Leukocytosis 


Bacterial infections 

Blood loss 

Metabolic acidosis 

Uremia 

Leukemia (Chap. 13, Section 6) 


A bacterial infection should be suspected if leukocytosis is present. 
Exceptions to this rule are: typhoid and paratyphoid fever, septicemia 
due to gram-negative organisms, and miliary tuberculosis. Pyknosis of 
white cell nuclei, toxic granulation, Dóhle bodies, and cytoplasmic 
vacuolization especially point toward a bacterial infection. 

Leukocytosis, associated with conditions other than bacterial 
infections, is seen either in acute hemorrhage, metabolic acidosis, diabetic 
coma, or uremia. Except during the first two years of life, eosinophilic 
granulocytes are increased in allergic disorders, parasitic infestations, 
or some disorders of the hematopoietic system, such as Hodgkin's 
disease and histiocytosis X. Eosinophils may be very low in certain 
acute infections, e.g., measles, or may even be absent. Presence of 
blood eosinophils excludes the diagnosis of typhoid fever. 


13.3 Lymphocytosis 


Relative lymphocytosis 
Absolute lymphocytosis 


Lymphocytosis, as observed in the first years of life, decreases as the 
child grows older. It occurs in the recovery phase of various viral 
infections and is referred to as relative lymphocytosis if it is secondary 
to granulocytopenia. Up to 90% of the white cells may be lymphocytes. 
An erroneous diagnosis of “‘lymphocytic leukemia” may be made of 
these findings, owing to concomitant neutropenia. 

An absolute lymphocytosis occurs, e.g., inpertussis and in acute 
infectious lymphocytosis. Laboratory investigation in the last-named 
may reveal 100.0 x 10?/liter leukocytes (100,000/mm?) with 85 to 95% 
lymphocytes. Morphologically, all cells are normal. Physical findings 
are negative, except for frequent gastrointestinal manifestations or 
signs of a mild upper respiratory infection. Absence of lymph node 
enlargement or splenomegaly helps to differentiate this disorder from 
acute lymphocytic leukemia. 
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13.4 Leukopenia, Agranulocytosis, 
Lymphopenia 


Viral infections 

Leukocyte antibodies 

Drug-induced disorders 

Familial neutropenia 

Cyclic neutropenia 

Antibody deficiency syndromes: 
Bloom's syndrome 
Severe combined immunodeficiency 
Wiskott-Aldrich syndrome 
Chédiak-Steinbrinck-Higashi syndrome 


Leukopenia, associated with fever, indicates a viral disease. 


Agranulocytosis 

A decrease in neutrophilic granulocytes or complete disappearance of 
them from the peripheral blood requires an immediate intensive diag- 
nostic workup because of the imminent danger of a widespread infec- 
tion due to decreased cellular defense. Such an infection may present 
with unexplained fever, followed by necrosis of the mucous mem- 
branes, ulcerations, or skin infections, and may culminate in a full- 
blown sepsis. 

Agranulocytosis is most commonly an acquired condition. 
Erythropoiesis and thrombopoiesis usually remain normal or are only 
slightly impaired. Agranulocytosis may present with sudden onset after 
viral infections or be the result of allergic or anaphylactoid reactions of 
the bone marrow to certain drugs. Only rarely can leukocyte antibodies 
be demonstrated. Because of the large number of antipyretics, 
analgesics, and sedatives used for the treatment of febrile illnesses, it is 
difficult to find the causative agent, especially since countless drugs are 
known to have induced agranulocytosis. 


Leukocyte Antibodies 

Transplacentally transmitted leukocyte antibodies should be suspected 
as the cause of neonatal leukopenia. These antibodies may induce a 
temporary maturation arrest of the bone marrow, leaving the infant 
susceptible to bacterial infections up to three months after birth. 


Familial Neutropenia 

Chronic neutropenias may cause major diagnostic problems. Some 

forms are rare and benign, and are discovered only by chance. 
Chronic infantile agranulocytosis, described by Kostmann, pre- 

sents in early infancy with recurrent febrile bacterial infections, espe- 
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cially of the skin. Peripheral neutrophil counts are extremely low. The 
bone marrow may be cellular, with features of a disturbed mye- 
lopoiesis, or it may show hypoplasia. The prognosis is poor. 


Cyclic Neutropenia 

Chronic, or cyclic neutropenia may occur spontaneously or with recur- 
rent infections during the first 3 years of life. The disorder may be 
missed because of compensatory lymphocytosis, which may give the 
impression of a normal white cell count. The prognosis for chronic 
neutropenia is good, especially because production of immune an- 
tibodies remains normal. Bone marrow aspiration may be indicated to 
differentiate the disorder from agranulocytosis or acute lymphocytic 
leukemia. 


Antibody Deficiency Syndromes 
Lymphocytopenia points to disturbances of lymphopoiesis and the 
immune system (Chap. 45, Section 6). Examples are: 

Bloom's syndrome: birth weight below 2500 g; small stature or 
dwarfism; hypogonadism; telangiectatic ‘‘butterfly’’ rash of the face; 
erythema of the arms; café au lait spots; photosensitivity; antibody 
deficiency syndrome. 

Severe combined immunodeficiency (SCID): failure to thrive 
due to chronic diarrhea; polymorphic exanthems; progressive lym- 
phocytopenia; agammaglobulinemia; lymph node hypoplasia; can- 
didiasis. 

Wiskott-Aldrich syndrome: hemorrhagic purpura and melena; al- 
lergic dermatitis with secondary infections; recurrent bacterial infec- 
tions; chronic lymphocytopenia and chronic thrombocytopenia. 

Chédiak-Steinbrinck-Higashi syndrome (Chap. 15, Section 5 
and Chap. 43): anemia; leukopenia with typical bluish, giant cyto- 
plasmic granules; thrombocytopenia and decreased resistance to 
bacterial infections. Patients with this disorder also have partial al- 
binism, photophobia, and hepatosplenomegaly. 


13.5 Bleeding Disorders 


Three major causes have to be considered in the workup of bleeding 
disorders. 


1. Abnormalities of plasma coagulation factors (Table 8): hemophilia, 
decreased fibrinogen production, consumption coagulopathy. 

2. Disorders involving platelets: thrombocytopenia, ITP, functional 
platelet disorders. 

3. Disorders involving the vessel wall: Schónlein-Henoch vasculitis. 
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TABLE 8. Coagulation Factors 


Factor 


I 
II 
HI 


IV 
V 
VI 
VII 
VIII 


IX 


XIII 


Synonym 


Fibrinogen 

Prothrombin 

Tissue thromboplastin 

Tissue factor 

Calcium (Ca?*) 

Proaccelerin, Ac globulin 

Not assigned 

Proconvertin 

Antihemophilic globulin (AHG) 
Antihemophilic factor À 

Antihemophilic factor B 

Christmas factor 

Plasma thromboplastin component (PTC) 
Stuart-Prower factor 

Plasma thromboplastin antecedent (PTA) 
Antihemophilic factor C 

Hageman factor 

Fibrin-stabilizing factor (FSF) 


TABLE 9. Ecchymoses, Bleeding into Soft Tissues 


Diagnosis: 


Coagulopathy: 

Consumption coagulopathy 
(septicemia, 
Waterhouse-Friderichsen syndrome, 
purpura fulminans) 

Diseases of the liver 

Vitamin K deficiency (newborn) 

Congenital plasma coagulation factor deficiencies: 


I Afibrinogenemia 

II Hypoprothrombinemia 
V Parahemophilia 

VII Proconvertin deficiency 


VIII Hemophilia A 
IX Hemophilia B 


X Stuart-Prower factor deficiency 
XI PTA deficiency 
XII Hageman factor deficiency 


XIII FSF deficiency 


13.5 Bleeding Disorders 


TABLE 10. Petechial Bleeding in Thrombocytopenia 


Diagnosis: Increased destruction of platelets 
1. Immunologically mediated thrombocytopenia: 
Acute idiopathic thrombocytopenic purpura 
Postinfectious 
Allergic 
Chronic idiopathic thrombocytopenic purpura 
Isoimmune thrombocytopenia (antibodies from 
transfusions, neonatal thrombocytopenia) 
2. Increased consumption of platelets: 
Septicemia 
Waterhouse-Friderichsen syndrome 
Purpura fulminans 
Hemolytic-uremic syndrome 
Thrombotic thrombocytopenic purpura 
Kasabach-Merritt syndrome 


Decreased production of platelets: 
Leukemia 
Aplastic anemia 
Cancer chemotherapy 
Congenital: 
Fanconi’s anemia 
Wiskott-Aldrich syndrome 
Congenital megakaryocytic hypoplasia 


Asymmetrically distributed hematomas and ecchymoses associated 
with petechial hemorrhages indicate disorders of plasma coagulation 
factors or severe thrombocytopenia (Table 9). 


Punctate petechial hemorrhages denote thrombocytopenia (Table 10). 
A further drop in platelets may lead to ecchymoses. 


Symmetrical, exanthematous punctate hemorrhages suggest toxic or 
allergic vessel wall lesions (Table 11), e.g., Schonlein-Henoch vas- 
culitis. 


Not infrequently the above signs may overlap. In these instances, the 
following investigations will help to establish the diagnosis (Table 12). 


Diagnosis: 


1. Platelet count (Table 12, No. 1) and examination of capillary fragil- 
ity with the Rumpel-Leede test. (Punctate hemorrhages appear in 
thrombocytopenias and vascular disorders.) 

2. Bleeding time determination (Table 12, No. 3): prolongation is an 
overall indicator of a tendency toward capillary bleeding, a decrease 
in platelet counts, or a disturbed platelet function. 
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TABLE 11. Petechial Bleeding with Normal Thrombocyte 
Counts (after Infancy) 


Diagnosis: 1. Vascular disorders: 
Immunologically mediated: 
Anaphylactoid purpura 
(Schónlein-Henoch vasculitis) 
Postinfectious purpura 
(Seidlmayer's syndrome) 


Due to infections or drugs: 
Measles, varicella, rubella 
Scarlet fever 

Other viral infections 
Pertussis 

Drug induced 


Vitamin deficiency: 
Scurvy 


Other: 
Ehlers-Danlos syndrome 
Hereditary hemorrhagic telangiectasia (Osler's disease) 


2. Functional platelet disorders: 
Cirrhosis of liver, uremia 
Thrombasthenia (Glanzmann) 


3. Etiology unknown: 
Von Willebrand's disease 


TABLE 12. Coagulation Disorders: Screening Tests 


. Platelet count 

. Capillary fragility test 

. Bleeding time (2-4 min) 

. Coagulation time (Lee-White) 

. Recalcification time 

. Partial thromboplastin time (PTT) 

. Screening of the 2nd stage of coagulation: prothrombin time (Quick's 

test) 

8. Screening of the 3rd stage of coagulation (fibrin formation): 
thrombin time 

9. Fibrinogen determination 


— ON SA +. WN — 


Results: 
(4), (5), (6): diagnose deficiency of factor(s) 
XII, XI, IX, VIII, X, V, IL I 
(7), i.e., Quick’s test: diagnoses deficiency of factor(s) 
VIL, X, V, II, I 
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In order to exclude a coagulopathy one has to look for deficien- 
cies of coagulation factors, rise of coagulation inhibitors, or increased 
fibrinolysis. 


Diagnosis: Simultaneous screening of several factors of a particular 
coagulation phase is performed first. The intrinsic pathway 
(platelet factors; factors XII, XI, IX, VIII) and the common 
pathway (factors X, V, II, I) are checked by the coagulation time 
(Lee-White), the recalcification time, and the partial thrombo- 
plastin time (PTT). The last-named is the most reliable. If findings 
are abnormal, the prothrombin time (Quick method) is performed 
in order to evaluate the second stage of coagulation (thrombin 
formation). This test assesses deficiencies of the extrinsic and 
common pathways (tissue thromboplastin, factors VII, X, V, II, 
D. A normal prothrombin time test is seen in hemophilias A and 
B. The most frequent plasma coagulation factor abnormalities can 
be recognized by the combined results of PTT and prothrombin 
time, even without determination of individual plasma factors 
(Table 12). The third stage of coagulation (i.e., fibrin formation) is 
screened with the thrombin time test. Fibrinogen determination is 
indicated if the thrombin time test is prolonged. 


Thrombelastography aids in the search for increased fibrinolysis 
(Table 13). The ethanol gelation test for fibrin monomers and monomer 
complexes, the euglobulin lysis time, and determination of fibrinogen 
degradation products are suitable tools for diagnosing suspected con- 
sumption coagulopathy. Quantitative fibrinogen determination is a 
valuable indicator of increased fibrinolysis. 


Disorders of Plasma Coagulation Factors 

The history will frequently reveal whether a coagulation disturbance is 
due to inherited diseases (hemophilia A or B, congenital fibrinogen 
disorders, or parahemophilia), acquired disorders (prothrombin de- 
ficiency in hepatic disease or vitamin K deficiency), or a consumption 
coagulopathy presenting during the course of an acute or fulminating 
illness (sepsis, Waterhouse-Friderichsen syndrome). 


Platelet Disorders 
Abnormal hemostasis due to platelet disorders (Table 10) can easily be 
recognized if thrombocytopenia is present. Examples are acute 
idiopathic thrombocytopenic purpura or conditions with secondary 
thrombocytopenia, such as hypersplenism, leukemia, thrombotic 
thrombocytopenic purpura (fever, hemorrhage, thrombocytopenic 
purpura, hemolytic anemia, CNS symptoms), or toxic throm- 
bocytopenia. 

Bleeding due to abnormal platelet function requires special inves- 
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TABLE 13. Fibrinolysis: Methods of Estimating 


1. Thrombelastography 

2. Plasma paracoagulation test 
(ethanol gelation test) 

3. Euglobulin lysis time 

4. Determination of fibrinogen or fibrin degradation products 
(staphylococcal clumping test, latex particle agglutination test, etc.) 


5. Measurement of plasma fibrinogen (thrombin time) 
UE S ERR 


tigations. One of these functional platelet abnormalities is thrombas- 
thenia (Glanzmann), a congenital disorder with ecchymoses and 
petechial hemorrhages of the skin and mucosa in spite of normal 
platelet counts. On the peripheral blood smear, the platelets are round 
and isolated but otherwise unremarkable in this disorder. They lack 
one of the membrane-specific platelet glycoproteins. Bleeding time is 
markedly prolonged, clot retraction abnormal. 


Disorders of Hemostasis of Uncertain Origin 

Von Willebrand's disease (“‘pseudohemophilia’’), an autosomal domi- 
nant disorder, presents with bleeding into the skin and mucous mem- 
branes, epistaxis, and menorrhagia. The diagnosis is based on the 
following laboratory data: prolonged PTT; decreased or absent precipi- 
tin reaction in the immunoprecipitation assay for the von Willebrand’s 
antigen (F VIen), decreased factor VIII procoagulant activity (F 
Vill aur); prolonged bleeding time; normal platelet count and morphol- 
ogy, decreased platelet adhesiveness in glass-bead filters, significant 
impairment of ristocetin-induced platelet aggregation. 


Lesions of the Vessel Wall 

Allergic purpura (Schonlein-Henoch vasculitis), a childhood disease, 
but uncommon in children under the age of 2 years, involves the walls 
of arterioles and capillaries. Histologically, the lesions can barely be 
distinguished from those of periarteritis nodosa. The disease presents 
with characteristic symmetrical petechial, ecchymotic, and urticarial 
lesions, arthralgia, hematuria, and bloody stools. The urticarial lesions 
may be very pronounced in infants (Seidlmayer’s syndrome). Hema- 
tologic laboratory data (platelet count, coagulation profile) are within 
normal limits. 

Secondary vascular purpura may occur in severe infections (e.g., 
meningococcal sepsis), in advanced renal failure (uremia), or marked 
vitamin C deficiency (Moller-Barlow disease). 

Hereditary hemorrhagic telangiectasia (Osler-Rendu-Weber syn- 
drome) may be observed occasionally in childhood. Pathognomonic 
are repeated severe nose bleeds resulting from increased capillary 
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fragility. Angiomas and telangiectases on skin and mucous membranes 
point toward the diagnosis. Platelet counts and coagulation factors 
remain normal. 


13.6 Leukemia 


Acute lymphocytic leukemia 
Acute myelocytic leukemia 
Erythroleukemia 

Other forms of acute leukemia 
Chronic myelocytic leukemia 


Acute Lymphocytic Leukemia 

About 85% of leukemias in childhood are of the acute lymphocytic 
type. Increasing pallor, normochromic or, in older children, occasion- 
ally hypochromic anemia with diminished reticulocyte counts, leu- 
kopenia, and thrombocytopenia with increasing hemorrhagic ten- 
dencies may be harbingers of this disease. Additional findings may be: 
unexplained fever, marked fatigue, lack of appetite, weight loss, pain in 
long bones and joints, lymph node enlargement, hepatomegaly, and 
splenomegaly. 

Acute lymphocytic leukemia can present with white cell counts 
below 10.0 x 10*/liter (10,000/mm?) with 80 to 90% lymphoblasts, a 
markedly elevated ESR, and bleeding due to decreased numbers of 
platelets. In such a case, normal bone marrow elements may have been 
replaced to various extents by a monotonous-appearing lymphoblastic 
cell population. Characteristically, these cells have a large nucleus with 
1 or 2 nucleoli and a narrow, strongly basophilic cytoplasmic rim. 
Histochemical staining reveals the cells to be PAS-positive, but 
peroxidase and Sudan black- negative. 

Indicative of a less favorable prognosis is either of the following 
parameters at time of diagnosis: age less than 2 years or over 10 years, 
hepatosplenomegaly, or peripheral white cell counts above 20.0 x 
10?/liter (20,000/mm?). 

Although many children can be considered cured after undergoing 
treatment, the presently used therapy protocols should still be regarded 
as experimental. 


Acute Myelocytic Leukemia 

Acute myelocytic leukemia constitutes 9% of leukemias in childhood. 
The pathognomonic cell, the myeloblast, shows under the light micro- 
scope a wider cytoplasmic rim than the lymphoblast. Its nucleus is 
proportionately smaller and contains more than 2 nucleoli. So-called 
Auer rods are seen in some blast cells. Histochemically, the myeloblast 
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is PAS-negative, peroxidase- and Sudan black-positive. The progno- 
sis for myelocytic leukemia is less favorable than for lymphocytic 
leukemia. 


Erythroleukemia | 

Erythroleukemia accounts for approximately 2% of the hematologic 
malignancies in children. It represents a variant of acute myelocytic 
leukemia with abnormal proliferation of erythroid and myeloid precur- 
sors. 


Other Forms of Acute Leukemia 

Rare forms, such as promyelocytic, histiocytic, monocytic, or mye- 
lomonocytic leukemia, account for a very small percentage of the 
leukemias in childhood. 


Chronic Myelocytic Leukemia 
Chronic myelocytic leukemia represents about 5% of childhood 
leukemias. 

The adult type of chronic myelocytic leukemia can be seen in 
children above the age of 5 years. Increased numbers of granulocytes 
of all stages of development appear in the peripheral blood. For the 
most part, their morphology is normal. A useful diagnostic test for 
distinguishing chronic myelocytic leukemia from leukocytosis secon- 
dary to infection is the determination of intracellular leukocyte alkaline 
phosphatase (LAP). LAP is increased in infections, but decreased or 
normal in chronic myelocytic leukemia. A chromosomal abnormality 
(translocation of the deleted long arm of chromosome 22 most com- 
monly to chromosome 9 in dividing hemopoietic cells), the so-called 
Philadelphia (Ph!) chromosome, appears in about 90% of patients with 
the adult type of chronic myelocytic leukemia. 

The juvenile type of chronic myelocytic leukemia presents most 
frequently in children below the age of 2 years and is known to show 
a poor response to chemotherapy. The Philadelphia chromosome is 
missing in this form. 


Differential Diagnosis of Leukemia 

Leukemia can be mistaken for the following diseases: rheumatoid 
arthritis, rheumatic fever, osteomyelitis, bone tumors, non-Hodgkin's 
lymphoma, Hodgkin's disease, bone metastases from neuroblastoma, 
infectious mononucleosis, infectious lymphocytosis, or eosinophilic 
leukemoid reaction in parasitic infections. Bone marrow examination 
confirms the diagnosis of leukemia. 
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14 Lymph Node 
Enlargement 


Cervical lymph node enlargement 
Mumps 
Axillary lymph node enlargement 
Generalized lymph node enlargement 
Infectious mononucleosis 
Toxoplasmosis 
Cat-scratch disease 
Malignant lymphomas 
Hodgkin’s disease 
Non-Hodgkin’s lymphoma 
Antibody deficiency syndromes 
Tangier disease 


In children, enlarged lymph nodes almost always point to bacterial 
infections of the corresponding drainage area (Table 14). Lym- 
phadenopathy is found most frequently in the cervical region and is 
caused by chronic or acute diseases of the tonsils, throat, or scalp. 


Mumps 

Diagnostic difficulties arise if the preauricular lymph nodes are swol- 
len. However, mumps should be considered in such a case, after 
bacterial infections of the auricle, the middle ear, the temporomandibu- 
lar joint, and the nose have been excluded. In mildly affected patients, 
parotid gland swelling is frequently the pathognomonic sign. In severe 
infections, fever, headache, joint pain, loss of appetite, or vomiting 
may precede the illness for 24 to 48 hours. Intense stinging pain in the 
throat, radiating to the ear, may occur even before the gland enlarges, 
especially with the ingestion of spicy food or sharp liquids. If the 
disease is in its initial stages, or if the swelling remains confined to the 
submandibular gland, the mistaken impression may arise that the pa- 
tient has a bacterial infection of the local lymph nodes. Reddening and 
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TABLE 14. Lymphatic Drainage of Head and Neck 
(Courtesy of R. O'Rahilly, M.D.) 


Nodes Areas of drainage 


""Pericervical collar’ (outlying nodes at junction of head and 


neck) 
Occipital Scalp 
Superficial neck 
Retro-auricular Scalp and auricle 
External acoustic meatus 
Parotid Scalp, auricle, and face 


External acoustic meatus and middle ear 

Eyelids and cheek 
Submandibular Scalp and face 

Eyelids and cheek 

Superficial neck 

External nose, lips, and tongue 
Submental Superficial neck 

Lower lip and tongue 


Deep cervical nodes mainly along internal jugular vein 


, 


Lymphatics from ‘‘pericervical collar’ 
Middle ear 

Nasal cavity and paranasal sinuses 
Palate and tonsil 

Tongue 

Pharynx and larynx 

Thyroid gland 


swelling at the orifice of Wharton's (Stensen's) duct may be a clue to 
the disease, but not a diagnostic sign because reddening and swelling 
may occur without mumps. 


Diagnosis:  Leukopenia or normal white cell counts, relative lym- 
phocytosis. Rise in antibodies. Serum and urinary amylase are 
almost always temporarily elevated (even in the absence of a 
concomitant pancreatitis). 


Axillary and Inguinal Lymph Node 

Enlargement 

Examination of the extremities for eczema, paronychia, vaccinations, 
or fungal infections is indicated with axillary or inguinal lymphad- 
enopathy. 


Generalized Lymph Node Enlargement 


As listed in Table 15, a number of diseases have to be considered in 
patients with generalized lymphadenopathy. 
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Infectious Mononucleosis (Glandular Fever) 

Not infrequently, only the cervical nodes or those of the mandibular 
angle or the floor of the mouth are enlarged in children with this 
disease. The swelling of these nodes may be enormous at times, while 
other portions of the lymphatic tissue remain uninvolved. Spleen and 
liver enlarge only moderately, or not at all. The tonsils become at times 
extremely large. A concomitant tonsillitis may be initially exudative, 
later membranous, resembling diphtheria. However, in favor of a diag- 
nosis of infectious mononucleosis is the invariable absence of the 
marked cervical edema (bull neck) characteristic of diphtheria. 


Diagnosis: Typical hemogram (lymphocytosis; atypical lymphocytes 
with a foamy basophilic and vacuolated cytoplasm; monocy- 
tosis); elevated transaminases; demonstration of heterophil 
antibodies with either the Monospot test, the Hanganatziu- 
Deicher reaction, or the Paul-Bunnell test; rising antibody titer 
to EB virus is considered confirmatory. 


Other viral diseases may mimic infectious mononucleosis. However, 
serum reactions remain negative in patients having these illnesses. 


Acquired Toxoplasmosis 
In acquired toxoplasmosis, the presenting signs are lymphadenopathy 
and arash. The diagnosis can be ascertained easily by serologic tests 
(Sabin-Feldman dye test). 


Cat-Scratch Disease 

Cat-scratch disease has to be considered especially in the presence of 
cervical lymph node enlargement, scratch marks, or a history of con- 
tact with cats. The diagnosis may be established through a positive skin 
test. 


Malignant Lymphomas 


Malignant lymphomas account for approximately 12% of cancer in 
children. They may be classified as Hodgkin’s disease and as non- 
Hodgkin’s lymphoma. 


Hodgkin’s Disease 

Hodgkin’s disease frequently starts as a unilateral, painless cervical 
lymph node enlargement. Biopsy and histologic examination of a node 
confirms the diagnosis. A positive diagnosis requires an additional 
workup (chest x-ray films, mediastinal tomograms, skeletal survey; 
liver-spleen scan, bone scans; intravenous pyelogram; lymphangio- 
gram; exploratory laparotomy with multiple lymph node biopsies, liver 
biopsy, bone marrow biopsy, splenectomy) so that the optimal therapy 
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may be selected, based on the extent of the disease. The following is 
the Ann Arbor staging system for Hodgkin's disease: 


Stage I: Involvement of a single lymph node region (I) or of a single 
extralymphatic organ or site (Ig). 

Stage II: Involvement of two or more lymph node regions on the 
same side of the diaphragm (II), or involvement of an ex- 
tralymphatic organ on the same side of the diaphragm (I],). 

Stage III: Involvement of lymph node regions on both sides of the 
diaphragm (III), which may also be accompanied by in- 
volvement of an extralymphatic organ (III,;), by involve- 
ment of the spleen (IIIS), or both (III; ). 

Stage IV: Disseminated involvement of one or more extralymphatic 
organs or tissues with or without associated lymph node 
enlargement (bone marrow, bone, liver, lungs, skin, kid- 
neys, CNS). 


The letter ‘‘B’’ placed behind the stage denotes the presence of sys- 
temic symptoms, such as fever above 38 degrees C, night sweats, or 
weight loss of more than 10% of the body weight within 6 months prior 
to the diagnosis. ‘‘A’’ indicates the absence of these symptoms. 

Advisable for the follow-up in the care of the patient with 
Hodgkin's disease are periodic hemograms (eosinophilia) and determi- 
nations of ESR (elevation), serum iron (decrease), serum copper (ele- 
vation), and serum protein (increase in a,-globulins). 


Non-Hodgkin's Lymphoma 

In children, non-Hodgkin's lymphoma is approximately twice as com- 
mon as Hodgkin's disease. In about 20% of the cases, the tumor is 
limited at the time of diagnosis to cervical, axillary, or inguinal lymph 
nodes. The mediastinal tumors have a tendency to invade the bone 
marrow and to progress to acute lymphocytic leukemia. 


The following is a modification of the histologic classification of non- 
Hodgkin's lymphoma according to Rappaport: 


Lymphocytic, well differentiated 
Lymphocytic, poorly differentiated 
Histiocytic (reticulum cell sarcoma) 
Mixed lymphocytic-histiocytic 
Undifferentiated, Burkitt type 
Undifferentiated, non-Burkitt type 


All forms may be nodular or diffuse, except the Burkitt type, which is 
diffuse. In children, the nodular varieties of non-Hodgkin's lymphoma 
are extremely rare. 


The diagnosis of non-Hodgkin's lymphoma is made by micro- 
scopic examination of an excised lymph node. 
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Antibody Deficiency Syndromes 

Antibody deficiency syndromes may present with generalized lym- 
phadenopathy, such as in Rademacher's disease. Marked susceptibil- 
ity to infections, pyoderma, eczema, bronchopneumonia, and spleno- 
megaly are noted in infancy. (See differential diagnosis of recurrent 
infections, Chap. 45, Section 6.) Leukocytosis and coagulation dis- 
orders are also observed. 


Tangier Disease (a-Lipoprotein Deficiency) 

The following findings are characteristic of Tangier disease: gener- 
alized lymphadenopathy, hepatosplenomegaly, peripheral neuropathy, 
and large yellowish-gray or orange-colored tonsils due to cholesteryl 
ester storage in macrophages of the reticuloendothelial system and in 
Schwann cells of peripheral nerves; low plasma levels of cholesterol 
and phospholipid, excessively low plasma levels of high-density lipo- 
proteins (a lipoproteins), elevation of plasma triglycerides and of uncon- 
jugated bilirubin. The disease is inherited by an autosomal recessive 
pattern. 
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Five disease groups have to be considered if the physical examination 
reveals splenomegaly as the leading sign: 


15.1 Infections 
15.2 Hematologic diseases and neoplasms 
15.3 Storage diseases 
(Metabolic diseases) 
15.4 Portal hypertension 
15.5 Rare causes of splenomegaly 


15.1 Infections 


Viral infections: 
Infectious mononucleosis 
Infectious hepatitis 
Measles 
Rubella 
Cat-scratch disease 
Ornithosis 
Cytomegalic inclusion disease 
Bacterial infections: 
Sepsis 
Wissler-Fanconi syndrome (a variety of juvenile rheumatoid ar- 
thritis?) 
Typhoid fever 
Listeriosis 
Subacute bacterial endocarditis 
Miliary tuberculosis 
Brucellosis 
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Spirochetal infections: 
Congenital syphilis 
Weil’s disease 
Protozoal infections: 
Kala-azar 
Malaria 
Toxoplasmosis 
Fungal infections: 
Histoplasmosis 
Parasitic infections: 
Echinococcosis 
Eosinophilic leukemoid reaction 
Collagen diseases (autoimmune diseases): 
Still’s disease, Felty’s syndrome 
Systemic lupus erythematosus 


Infections with hematogenous spread lead almost regularly to sple- 
nomegaly of varying degrees, depending on the type of organism in- 
volved and the reactivity of the patient’s reticuloendothelial system 
(RES). 


Viral Infections 

Splenomegaly tends to develop in viral infections, especially in infec- 
tious mononucleosis. In two-thirds of cases involving this disease, the 
spleen is palpable as a firm mass, and occasionally it may become 
rather large. Splenomegaly may occur also in infectious hepatitis, 
either owing to inflammation (RES) or for hemodynamic reasons (con- 
gestion resulting from the enlarged inflamed liver). It may also occur in 
any severe liver disease. Rarely, an enlarged spleen may be found in 
children with measles, rubella, cat-scratch disease, or ornithosis. 
Splenic enlargement is found so regularly in congenital cytomegalic 
inclusion disease, as well as in most of the severe neonatal infections, 
that it is considered an important diagnostic sign of these disorders. 


Bacterial Infections 
It is unnecessary to discuss splenomegaly within this context, since 
splenic enlargement is not the leading sign in most bacterial infections; 
therefore, the diagnosis must be based on other criteria. 
Splenomegaly occurs in diphtheria secondarily to hepatic conges- 
tion from heart failure. During the initial stages of this disease, even in 
its severe toxic form, splenomegaly is absent; this constitutes an im- 
portant differential diagnostic sign against infectious mononucleosis. 
Similarly, splenic enlargement occurs in endocardial fibroelastosis , but 
only as a consequence of heart failure. 
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Kala-Azar 

If an individual, regardless of age, is found to have an extremely large, 
firm spleen, kala-azar must be suspected. This disease may remain 
unrecognized for several weeks since the incubation period can last 
from 2 weeks to 5 months. Besides nonspecific gastrointestinal symp- 
toms, only uncharacteristic febrile episodes are encountered in chil- 
dren during the prodromal stage. These manifestations can be easily 
overlooked in patients who travel from a tropical to a temperate cli- 
mate, where the physician is not familiar with the disease. The diag- 
nosis is made by demonstration of Leishmania organisms in stained 
preparations of blood, bone marrow, lymph nodes, or material ob- 
tained by splenic puncture. (The last is the best source.) 


Malaria 

The spleen may dominate the clinical picture in malaria as a large, firm 
mass. Splenomegaly may be found in small children in endemic areas, 
or even in infants with congenital malaria. Febrile attacks are either 
absent in these age groups or entirely uncharacteristic, reminiscent of 
sepsis, and masked by nonspecific intestinal symptoms. The diagnosis 
is based on the demonstration of plasmodia (either from blood smears, 
thick blood films, or bone marrow aspirates), and the disease may be 
rather difficult to recognize in sporadic cases. 


Toxoplasmosis 

Splenomegaly is always present in congenital toxoplasmosis with 
generalized disease. The diagnosis is rarely missed because other 
findings, such as a rash, lymphadenopathy, fever, and jaundice are 
present. On the other hand, patients with postnatally acquired toxo- 
plasmosis may have only moderate splenomegaly: this can lead to dif- 
ferential diagnostic difficulties in the absence of fever, especially since 
lymph node enlargement may frequently be confined to the cervical 
area. If the decision has to be made as to whether infectious mononu- 
cleosis or acquired toxoplasmosis is the cause of enlarged lymph nodes, 
marked splenomegaly is evidence in favor of infectious mononucleosis. 
Demonstration of antibodies by serologic methods (Sabin-Feldman dye 
test) is required to confirm the diagnosis. 


Fungal Infections 

Histoplasmosis, endemic in the central and southern United States, but 
encountered also worldwide, is apt to be misdiagnosed either as a 
flu-like disease with varying degrees of pulmonary involvement, or 
as tuberculosis. The tuberculin test is negative. Disseminated histo- 
plasmosis has to be considered in children with splenomegaly or 
hepatomegaly associated with fever, generalized lymphadenopathy, 
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anemia, and leukopenia. The histoplasmin skin test should be per- 
formed in these cases. 


Parasitic Infections 

Echinococcal tapeworm infections may produce marked splenomegaly 
owing to the presence of cysts. The diagnosis is established either by 
skin test or indirect hemagglutination reaction. 

Splenomegaly, but even more often hepatosplenomegaly, as- 
sociated with marked eosinophilia of the peripheral blood and bone 
marrow, represents an eosinophilic leukemoid reaction and should 
raise the suspicion of infections caused by worms (filariasis, fascio- 
liasis, or strongyloidiasis). The above findings may also be observed 
in ascariasis or trichinosis. 


Autoimmune Diseases 

Splenomegaly may be impressive, especially in Still’s disease (juvenile 
rheumatoid arthritis) or in Felty’s syndrome (chronic rheumatoid ar- 
thritis). The general symptomatology helps to establish the diagnosis. 


15.2 Hematologic Diseases and 
Neoplasms 


Hemolytic anemia 

Albers-Schonberg’s syndrome (marble bone disease) 
Leukemia 

Hodgkin’s disease 

Neoplasms of the spleen 

Histiocytosis X (eosinophilic granuloma) 


Hemolytic Anemia 

A splenomegaly due to hemolysis can be easily diagnosed. Chronic 
hemolysis may be at times very mild, with minimally elevated serum 
bilirubin. 


Diagnosis: Reticulocytosis, increased erythropoiesis in the bone 
marrow, decreased red cell survival time (radionuclide studies), 
elevated urinary excretion of urobilinogen. 


Albers-Schónberg's Syndrome 

(Marble Bone Disease) 

Splenomegaly is noted early in marble bone disease. The diagnosis can 
be made easily if the hemogram reveals a concomitant anemia with 
signs of extramedullary hematopoiesis (reticulocytosis, nucleated red 
cells on the peripheral smear, marked immaturity of the white cells, 
anisocytosis, thrombocytopenia). Diagnostic difficulty may arise, 
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however, involving the young infant, or children with a benign form of 
the disease wherein hematologic changes appear in only about 20% of 
the cases. 


Diagnosis: Depleted, fibrous bone marrow. Radiologic examination 
during the first year of the child’s life reveals disturbed ossifica- 
tion, with widened metaphyses and a decreased longitudinal 
growth. The characteristic symmetrical, generalized sclerosis of 
the base of the skull, the spine, and the metaphyses develops 
slowly at a later stage. The presence of an enlarged spleen is 
indicative of the early infantile ‘‘malignant’’ variant; increased 
fragility of the bones, especially of the hip, supports the diagnosis 
of the ‘‘benign’’ form. 


Leukemia 

Leukemia has to be included in the differential diagnosis, even if only a 
mild unexplained splenomegaly is noted, especially if the splenic mass 
feels firm and a hepatomegaly is present. 


Diagnosis: Hemogram and bone marrow aspirate. 


Hodgkin’s Disease 

Although splenic involvement occurs very early in Hodgkin’s disease, 
splenomegaly or hepatosplenomegaly as such is characteristic only of 
an advanced stage. Therefore, the diagnosis of Hodgkin’s disease 
should be made before organomegaly occurs, or, to state it differently, 
the possibility ought to be considered in every case of splenomegaly. 
The same holds true for very rarely encountered primary malignant 
tumors of the spleen, such as sarcoma, reticulum cell sarcoma, or 
non-Hodgkin's lymphoma. These tumors grow rapidly and have a 
nodular surface. The concomitant hematologic changes (anemia, 
leukopenia, thrombocytopenia) may cause confusion in that they 
suggest portal hypertension. However, they merely point toward a 
secondary hypersplenism. Occasionally, leukocytoses or even leuke- 
moid reactions do occur. 


Diagnosis: Lymphangiography, liver-spleen scan, chest x-ray films; 
exploratory laparotomy (biopsies of lymph nodes, liver; splenec- 
tomy); the diagnosis is based on histologic examination of lymph 
nodes. 


Histiocytosis X 

(Eosinophilic Granuloma, 
Abt-Letterer-Siwe Syndrome, 
Hand-Schuller-Christian Disease) 


Splenomegaly and hepatosplenomegaly may occur in histiocytosis X. 
However, they are not necessarily present. In Hand-Schuller-Christian 
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disease, the liver is usually more involved than the spleen. Letterer and 
Siwe described another form of this entity, in which disseminated 
nodular, occasionally dermatitis-like, skin lesions precede the regularly 
occurring splenomegaly and facilitate the diagnosis. Owing to shared 
pathologic findings, the above disorders may be designated as his- 
tiocytosis X. 


15.3 Storage Diseases 
(Metabolic Disorders) 


(See also Chap. 29 and Table 24) 


Niemann-Pick disease 

GM gangliosidosis (Bielschowsky’s disease) 

Gaucher’s disease 

Glycogenosis type IV (Andersen’s disease) 
Mucopolysaccharidoses 

Wolman’s disease (Chap. 29, Section 1) 

Tyrosinosis (Chap. 29, Section 2) 

Disorders of amino acid metabolism (Chap. 29, Section 2) 


The lipoidoses, characterized by an enlarged spleen, attract attention 
early in their course not only because of splenomegaly or hepato- 
splenomegaly but also because of neurologic findings. Therefore, 
as a rule, they don’t present major differential diagnostic difficulty. 
In Gaucher's disease (cerebroside storage disease), however, this 
holds true only for the acute infantile neuronopathic variety (type 1). 
The chronic adult variant (type 2) occurs also in children and mani- 
fests with advancing age predominantly through hematologic signs 
secondary to hypersplenism (anemia, leukopenia, thrombocytopenia, 
hemorrhagic tendencies). CNS involvement is absent in this variant. 
Type 3 is a subacute neuronopathic disorder with later onset of 
neurologic symptoms and has a more favorable prognosis than type 1 
(Chap. 29, Section 1). 

The rare type IV glycogenosis (Andersen's disease) leads to 
splenomegaly as a consequence of the necessarily present hepatic 
cirrhosis, whereas hepatomegaly is a characteristic of the other var- 
iants. 

Finally, amyloidosis of the spleen must also be considered in 
children with chronic inflammatory or suppurative diseases (chronic 
osteomyelitis) as a possible cause of a progressively enlarging firm 
spleen. 


Diagnosis: Histologic demonstration of amyloid in the rectal mu- 
cosa, liver, or skeletal muscle. 
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15.4 Portal Hypertension 


Prehepatic block 

Portal vein thrombosis 

Splenic vein thrombosis 
Intrahepatic block 

Cirrhosis of the liver 

Cruveilhier-von Baumgarten syndrome 
Posthepatic block 

Marked right heart failure 

Hepatic vein thrombosis 

(Budd-Chiari syndrome) 


Every splenomegaly in a child should be considered as a possible first 
sign of portal hypertension, especially if umbilical catheterization was 
performed in the neonatal period. A history of hematemesis increases 
the suspicion of hemorrhage from esophageal varices. Typically, the 
spleen is hardly palpable for a short time after a severe hematemesis, 
but enlarges again after a few days. 


Prehepatic Block 

As a rule, a prehepatic block (portal vein thrombosis) is the most 
frequent cause of portal hypertension in children. This diagnosis may 
be considered certain after cirrhosis of the liver has been excluded. 
Successful therapy can be expected through surgery. 


Diagnosis: Anemia, leukopenia, and thrombocytopenia may be an- 
ticipated as result of increased cellular destruction in splenic 
sinusoids. Bone marrow: signs of hyperactivity; in cases of 
marked peripheral utilization, also signs of decreased or disturbed 
marrow function, involving especially red cell maturation. 
Radiologic demonstration of esophageal or gastric varices is 
sometimes difficult to establish in children. In doubtful cases, or 
with a negative barium swallow, varices in the esophagus and 
stomach can be found by endoscopy. 


Intrahepatic Block 

In cases of progressive hepatic cirrhosis, the increased resistance to 
blood flow in the hepatic artery leads sooner to splenomegaly among 
children than among adults. Therefore, splenomegaly requires an in- 
tensive hepatic workup. 

Cruveilhier-von Baumgarten syndrome: dilated veins (caput 
medusae), radiating from the umbilical region, call attention to this 
syndrome at an early stage. It represents a special form of portal 
hypertension with early obstruction of the hepatic circulation due to 
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cirrhosis of the liver or vascular anomalies. Therefore, retrograde 
anastomoses (caput medusae) develop in early infancy owing to partial 
patency of the umbilical vein. These anastomoses bring about the 
drainage of the congested portal vein into the inferior vena cava. 


Posthepatic Block 

It is not difficult to make the diagnosis of this condition, since the block 
is almost always caused by marked right heart failure. Therefore, the 
large, firm, congested liver is necessarily present first, followed later by 
splenomegaly. The same holds true also for congestion due to pericar- 
dial disorders (pericarditis, concretio cordis). If signs of cardiac dis- 
ease are absent in cases of severe congestion of the liver, hepatic vein 
thrombosis (Budd-Chiari syndrome, i.e., hepatic vein occlusion) 
should be considered. This is rare in children. It may result from a 
variety of causes, such as congenital vascular lesions of the liver, 
congestive heart failure, sickle cell anemia, infections (liver abscess), 
trauma, or, rather infrequently, from primary obliterative en- 
dophlebitis of the hepatic vein. In some cases, ascites may occur very 
early in the disease. 


15.5 Rare Causes of Splenomegaly 


Sarcoidosis 

Chédiak-Steinbrinck-Higashi syndrome 
Galactosemia 

Leprechaunism 

Atransferrinemia 

Non-Hodgkin’s lymphoma 

Wilson’s disease 

Zellweger’s syndrome 

Hypervitaminosis A 

Antibody deficiency syndrome (Chap. 45, Section 6) 


Sarcoidosis (Boeck’s Disease) 

Splenomegaly or hepatosplenomegaly, marked abnormalities of the 
hemogram (anemia, leukopenia, thrombocytopenia), and a hemor- 
rhagic diathesis may be leading findings in children with sarcoidosis 
but not in adults with this disease. Considerable eosinophilia can be a 
clue to this illness. Lymphocytopenia and monocytosis, observed in 
the adult, are rarely present in the child. A moderately elevated ESR 
points toward the chronic inflammatory process. Splenomegaly and 
lymphadenopathy, in conjunction with the histologic examination of 
the affected tissues (skin, lymph node, muscle), support the diagnosis. 
The tuberculin test is most often negative, even if it was positive prior 
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to onset of the disease. This seems to indicate that either an acquired or 
a congenital immunologic defect of the delayed type hypersensitivity 
plays a certain pathogenetic role. The intracutaneous Kveim reaction is 
positive, IgG and IgM are markedly elevated. Additional findings may 
be: prominent unilateral or bilateral lobulated hilar lymph nodes; a 
miliary or reticular pattern of parenchymal involvement of the lungs; 
cutaneous lesions (lichenoid papules on the face, erythema nodosum); 
ocular lesions (keratitis, iridocyclitis, uveitis; uveitis, if accompanied 
by swelling of the parotid gland, is called uveoparotid fever); bone 
lesions; joint lesions (similar to rheumatoid arthritis); kidney involve- 
ment (hematuria, leukocyturia, proteinuria, intermittent glycosuria). 


Chédiak-Steinbrinck-Higashi Syndrome 

Besides showing a generalized decrease in skin pigmentation and 
photophobia, a child with this disorder may attract attention early in 
the course of the disease because of a large abdomen due to 
hepatosplenomegaly (Chap. 43). Additional findings are lympha- 
denopathy, susceptibility to infections, anemia, leukopenia, and throm- 
bocytopenia with a tendency toward bleeding. Giant cytoplasmic gran- 
ules in leukocytes support the diagnosis. The disease is inherited as an 
autosomal recessive disorder. 


Galactosemia 

Galactosemia should be promptly diagnosed in early infancy, i.e., at a 
stage when splenomegaly due to cirrhosis of the liver is not yet present 
(Chap. 31). Characteristic manifestations of galactosemia are: jaun- 
dice after ingestion of milk, diarrhea with vomiting, and galactosuria. 
The milder form (galactokinase deficiency), however, is usually 
recognized only by the simultaneous occurrence of hepatomegaly, cir- 
rhosis of the liver, cataracts, and progressive cerebral damage. 


Leprechaunism 

Splenomegaly and hepatosplenomegaly are some of the presenting 
signs of leprechaunism in the young infant. Numerous additional 
findings, typical of a disturbed endocrine function (dark pigmentation 
of the skin; elfin facies; signs of precocious puberty with gynecomastia 
and hypertrophy of the clitoris, already present in infancy), point early 
to the correct diagnosis. 


Atransferrinemia 

If severe hypochromic anemia is observed in a young child with a 
conspicuous splenomegaly and hepatomegaly, a quantitative de- 
ficiency of the iron-transport protein transferrin should be considered. 
This disorder leads to progressive cirrhosis of the liver due to iron 
depositions. 
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Diagnosis: Demonstration of absence or of marked decrease of trans- 
ferrin by a radial immunodiffusion method. 


Non-Hodgkin’s Lymphoma 

Very rarely, patients with non-Hodgkin’s lymphoma may present with 
isolated splenomegaly. Histologic examination of the spleen or of sub- 
sequently enlarged lymph nodes will disclose the diagnosis. 


Wilson’s Disease 

A distinct splenomegaly or hepatosplenomegaly with the typical 
hematologic signs of hypersplenism (anemia, leukopenia, throm- 
bocytopenia) may be present for years before the diagnosis of 
hepatolenticular degeneration is made in children. The hepatic abnor- 
malities become more prominent during the course of the disease. An 
incipient jaundice may lead to an incorrect diagnosis, such as viral 
hepatitis or posthepatitic cirrhosis of the liver, since especially in 
children, the characteristic rusty-brown Kayser-Fleischer ring of the 
cornea in Descemet's membrane may not appear for a long time or may 
be visible only under slit-lamp examination. The concomitant gastroin- 
testinal symptoms, with splenomegaly and hepatomegaly as the leading 
signs, tend to obscure the diagnosis during the early stages of the 
disease. Only late in the course of the illness may incipient neurologic 
manifestations (intention tremor, rigidity of the extremities, choreiform 
movements) and psychic disturbances point to the correct diagnosis. 
On the other hand, Wilson's disease may be recognized very early in 
those children who have decreased serum levels of ceruloplasmin and 
copper, associated with an elevated urinary excretion of copper. How- 
ever, both serum copper and ceruloplasmin can be decreased, normal, 
or, even increased. (À rise in serum copper may occur during the 
period of active necrosis of the hepatocytes.) Therefore, a liver biopsy 
(elevated hepatic copper) and copper balance studies should be per- 
formed to confirm the diagnosis. 


Zellweger's Syndrome 

(Cerebrohepatorenal Syndrome) 

Zellweger's syndrome is a lethal condition characterized by spleno- 
megaly or hepatosplenomegaly in the first months of life. These or- 
ganomegalies are the result of cirrhosis of the liver due to a congenital 
abnormality involving the iron metabolism (increased serum iron and 
iron binding capacity). A concomitant generalized hypotonia (floppy 
infant syndrome, see Chap. 27, Section 5) and marked failure to 
thrive suggest a metabolic disorder early in the disease. Additional 
findings are a characteristic facies, hypertelorism, epicanthal folds, 
ptosis, and malformations of the CNS, the heart, the extremities, and 
the kidneys (cysts of the renal cortex). It is assumed that the described 
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abnormalities are caused by functional absence of the nonheme iron 
protein of the electron transport mechanism. 


Hypervitaminosis A 

Patients with hypervitaminosis A may present with hepatospleno- 
megaly and subfebrile temperatures. Additional manifestations are ten- 
derness to touch, painful swelling of the extremities due to periosteal 
thickening, and cortical sclerosis. The diagnosis is based on a markedly 
elevated serum vitamin A level. 
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16.1 Inflammation and infections of the liver 

16.2 Congestive hepatomegaly 

16.3 Storage diseases of the liver 

16.4 Hepatic tumors, hepatic infiltration by malignancies, hepatic 
cysts 


16.1 Inflammation and Infections of 
the Liver 


Anicteric hepatitis 

Cirrhosis of the liver 

Other viral infections 
Infectious mononucleosis 
Cholangitis 

Sepsis 

Syphilis 

Tuberculosis 

Infections caused by worms 


An infection should be considered first if hepatomegaly is noted in 
children. The liver may be enlarged and firm to palpation in almost 
every viral infection in the infant, because of an intense response of 
the reticuloendothelial system (RES) to the infectious stimulus. 
Hepatomegaly may persist for a long time. This should remind the 
physician to repeat the liver function studies, since viral hepatitis as 
well as its sequelae (see chronic persistent hepatitis and cirrhosis of the 
liver, Chap. 17, Section 3) are often anicteric in children. They 
may be recognized only by elevation of the transaminases or by de- 
velopment of the disease in persons who have had contact with the 
child. The following tests should be performed in suspected cases or in 
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individuals with nonspecific or specific bacterial illnesses of the liver 
or the biliary tract: hemogram, ESR, blood cultures, and determina- 
tions of serum antibodies. A leukocytosis with marked eosinophilia 
(eosinophilia-hepatomegaly syndrome) following hepatomegaly should 
be indication to rule out worm infections by repeated stool exam- 
inations for ova and parasites, to examine the duodenal secretions, and 
to check for antibodies by skin testing. 


16.2 Congestive Hepatomegaly 


Heart failure, myocarditis, pericarditis 
Pneumonia 

Budd-Chiari syndrome 

Bile duct obstruction 

Choledochal cyst 

Cholangitis 

Tumors 


Cardiac and Pulmonary Diseases 
Cardiac and pulmonary diseases lead often to extreme liver enlarge- 
ment in infancy and early childhood, owing to right heart failure. The 
hepatomegaly may subside quickly after digitalization. It is important 
to rule out congestion secondary to pericarditis or to hepatic vein 
thrombosis (Budd-Chiari syndrome, Chap. 15, Section 4). 
Hepatomegaly caused by acute congestion of the liver (e.g., heart 
failure) may lead to tenderness of this organ because of sudden 
stretching of the liver capsule. On the other hand, tenderness of the liver 
is often absent if hepatomegaly results from inflammation of the liver. 
Transaminase determinations are unreliable as differential diagnostic 
criteria, since they are also elevated as a consequence of hepatic cell 
necrosis in patients with congestion of the liver. Alkaline phosphatase, 
however, is rarely increased, an important finding, since this enzyme is 
elevated in patients with hepatomegaly due to cholestasis. Finally, a 
hepatomegaly caused by abnormal hemodynamic conditions (myocar- 
ditis, right heart failure, etc.) can be diagnosed only by electrocardi- 
ography or by angiography (vascular malformations). 


Bile Duct Obstruction 

A bile duct obstruction due to calculi is very rare in early childhood. 
However, it may occur after severe hemolytic episodes. The symptoms 
are the same as in the adult, namely local tenderness on palpation, 
radiation of the pain to the right shoulder, nausea, fever (in case of 
infection of the bile ducts), or a tendency to syncopal attacks (in case of 
biliary colic). 
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Diagnosis: X-ray films: Cholecystography. 


Choledochal Cyst 

A calculus lodged within the choledochal duct not only may cause 
hepatomegaly with subsequent biliary cirrhosis but also may induce the 
formation of a choledochal cyst. Such a cyst, along with an enlarged 
liver, may occupy large parts of the right abdomen. 


Diagnosis: X-ray films: Flat plate of the abdomen; visualization of 
the biliary and urinary tracts. 


Acute Cholangitis 

Sudden enlargement of the liver, accompanied by fever and local 
tenderness to palpation, as well as absence of jaundice support the 
diagnosis of biliary tract infection in infants and young children. Trans- 
aminases are normal at the onset. Acute cholangitis is caused usually 
by gram-negative organisms, and is due either to an ascending infection 
or to the hematogenous spread of the organisms. Obstructions and 
dilatations of the bile ducts play a role in the pathogenesis of this 
disease. Cholangitis may lead to bile duct stenosis. 


Diagnosis: Bacteriologic and cytologic examination of the hepatic 
and gallbladder bile obtained by endoscopic cannulation. Cholan- 
giography (intravenous or percutaneous). 


16.3 Storage Diseases of the Liver 


Fatty liver 

Debré’s syndrome 
Woringer’s disease 
Wolman’s disease 
Seip-Lawrence syndrome 
Familial hypercholesterolemia 
Bigler-Hsia syndrome 
Tangier disease 

Farber’s syndrome 
Glycogen storage disease 
Mauriac’s syndrome 
Niemann-Pick disease 
Gaucher’s disease 
Amyloidosis 


Storage disorders are rarely the cause of hepatomegaly in children. 
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Fatty Liver 

Fatty liver may occur in patients with an extremely unbalanced diet, 
with malnutrition, especially kwashiorkor, or with poorly controlled 
diabetes mellitus. The enlarged liver feels firm on palpation. Trans- 
aminases are normal. The diagnosis is made by biopsy of the liver. 


Debré’s Syndrome 
Debré’s syndrome is characterized by failure to thrive and by an 
isolated hepatomegaly without splenic enlargement in a young infant. 
A tendency to hypoglycemia, lipidemia, and hypercholesterolemia is 
noted. Histologic examination reveals fat and glycogen deposits of 
unknown etiology. 


Woringer’s Disease 

Hepatomegaly is seen in Woringer’s disease among children of normal 
weight who are fed an unbalanced diet, rich in fats but poor in proteins. 
The children suffer from fatigability and marked autonomic symptoms. 
Liver function tests are normal. 


Lipidoses 

Abnormal storage mechanisms are the cause of hepatomegaly in 
some of the lipidoses (Chap. 29, Section 1), such as in Wolman’s 
disease. This cholesterol ester storage disorder manifests itself in early 
infancy by progressive hepatosplenomegaly, enlargement and calcifica- 
tion of the adrenals, diarrhea, vomiting, and xanthomas of the skin. 


Diagnosis: Normal serum lipids, slightly elevated serum cholesterol; 
neutral fat accumulation in the leukocytes, in the macrophages of 
the bone marrow, in the intestinal mucosa, and the liver. Lack of 
acid lipase in leukocytes. 


The Seip-Lawrence syndrome begins in the second year of life with 
generalized lipodystrophy, hepatosplenomegaly, muscular hyper- 
trophy, hypertrichosis, and progressive acromegaloid gigantism. 

Familial hypercholesterolemia, characterized by hepatosple- 
nomegaly, can be suspected by the typical xanthomas involving skin 
and tendons. 


Diagnosis: Increased serum lipids; analysis of serum lipoproteins. 


Hepatomegaly is found also in the following lipidoses: 
Bigler-Hsia syndrome, characterized by hypertriglyceridemia, 
hyperphospholipidemia, short stature, and psychomotor retardation. 
Tangier disease, an a,-lipoprotein deficiency with mild un- 
conjugated hyperbilirubinemia (due to hemolysis) and hepato- 
splenomegaly. 
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Farber’s syndrome is a disseminated lipogranulomatosis with 
hepatomegaly. The disease has its onset in the first few months of life. 
It follows a progressive course, with death usually occurring before the 
age of 2 years. 

The basic defect in the above listed disorders is accumulation 
of metabolites in various tissues secondary to enzyme deficiencies 
(Chap. 29, Section 1). 


Glycogen Storage Diseases 
A marked hepatomegaly with a normal-sized spleen is found in type I 
glycogen storage disease (von Gierke’s disease with glucose-6-phos- 
phatase deficiency). Glycogen is frequently present in the kidneys. 
Hepatic and renal functions are unremarkable. Although the diag- 
nosis of glycogen storage disease is established by liver biopsy, the 
following findings may lead to the correct diagnosis: hepatomegaly in a 
patient with a tendency to hypoglycemias, hypoglycemic seizures with 
elevated blood lactate and pyruvate levels in neonates and infants, 
acetonuria with acidic aciduria, or recurrent metabolic acidosis. 
Hepatomegaly is the leading sign also in the other glycogenoses, 
except in type V (McArdle’s disease, a disorder limited to muscles 
and caused by phosphorylase deficiency of striated muscles). The 
classification into the various types is based on biochemical evidence 
of enzyme defects in leukocytes and erythrocytes, or tissue biopsies of 
skeletal muscles or the liver (Chap. 29, Section 3). 


Mauriac’s Syndrome 

Mauriac’s syndrome consists of hepatomegaly, juvenile diabetes mel- 
litus, stunted growth, and obesity. The underlying cause is probably 
inadequately controlled diabetes mellitus. Liver function tests are 
normal. Liver biopsy reveals fatty infiltration and varying degrees of 
glycogen storage. 


Cerebrosidoses 

A patient with gangliosidosis has no hepatomegaly. Neither is hepatic 
enlargement the leading sign in mucopolysaccharidoses (Chap. 29, 
Section 4), in Niemann-Pick disease (sphingomyelinosis), or in Gau- 
cher’s disease, in which storage takes place first in the spleen, and 
only later in the liver. In Niemann-Pick disease, as well as in Gau- 
cher’s disease (type 2 and type 3), the main abnormalities are due to 
CNS involvement. 


Other Metabolic Disorders 

If hepatomegaly is suspected to be the result of a metabolic disorder 
(such as argininosuccinicacidemia, citrullinemia, fructose intolerance, 
galactosemia, homocystinuria, hyperammonemia, mucolipidoses, 
mucopolysaccharidoses, ornithinemia, tyrosinosis, valinemia, Wil- 
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son’s disease, etc.), the child should have a neurologic evaluation 
including a funduscopic and a slit-lamp examination (Kayser-Fleischer 
ring of the cornea in Wilson's disease). For physical findings and 
laboratory tests specific to these diseases, see Table 24, pp. 285-297. 


16.4 Hepatic Tumors, Hepatic 
Infiltration by Malignancies, 
and Hepatic Cysts 


Neuroblastoma 
Hepatoblastoma 

Sarcoma 

Primary liver cell carcinoma 
Hemangioendothelioma 
Leukemia 

Hodgkin's disease 
Echinococcosis 

Congenital cysts 


Isolated liver tumors are very rare in children. 

The possibility of hepatic metastases from neuroblastoma should 
be considered in infants with liver enlargement, because dissemination 
of congenital neuroblastoma occurs predominantly to the liver. (For 
diagnosis, see Chap. 18, Section 2.) 


Hepatoblastoma 

This malignant liver tumor may be encountered in children of any age, 
but especially in infants and young children. It presents either as a 
single lesion or as a large multinodular mass, confined mostly to one 
lobe. Splenomegaly may be observed late in the disease. Metastases 
occur to abdominal lymph nodes, lungs, and CNS. The diagnosis is 
made by histologic examination of tissue obtained by laparotomy. 
Owing to ectopic hormone production, patients with hepatoblastoma 
may develop any one or several of the following syndromes: preco- 
cious puberty (boys only) as result of gonadotropin secretion; os- 
teoporosis with hypercalcemia and hypophosphatemia as result of 
parathormone production; Cushing's syndrome due to ACTH secre- 
tion; and erythrocytosis due to erythropoietin secretion. Therefore, 
hepatoblastoma always has to be excluded in a child with hepato- 
megaly and endocrine disorders. 


Other Malignant Liver Tumors 

Sarcoma of the liver and primary liver cell carcinoma are causes of 
hepatomegaly, mainly in older children. The prognosis is the same as in 
adults. 
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Hemangioendothelioma of Infancy 

Hemangioendothelioma of infancy, presenting with cutaneous heman- 
giomatosis in 50% of the cases, is observed mainly in the newborn and 
the infant. Although it is histologically benign, complications such as 
cyanosis, dyspnea, or pulmonary congestion due to heart failure may 
occur because of arteriovenous shunting, especially if the lesions in- 
volve large areas of the liver. 


Leukemia 

Leukemia should be excluded in any child who has hepatomegaly. 
Hepatic infiltration by leukemic cells is the cause of this organomegaly, 
and, therefore, liver enlargement represents an advanced stage of 
leukemia with an unfavorable prognosis. 


Hodgkin's Disease 

The primary lesion in Hodgkin's disease may be intra-abdominal at 
times and be noticed only on the progressive hepatosplenomegaly. The 
concomitant disease manifestations may occasionally be nonspecific: 
intermittent fever, loss of weight, abdominal pain, or intestinal symp- 
toms. A careful search for enlarged lymph nodes in other parts of the 
body is necessary in such a situation. The diagnosis is made by his- 
tologic examination of a lymph node. Chest x-ray films, lymphangiog- 
raphy, liver and spleen scans, bone marrow biopsy as well as 
laparotomy with splenectomy, and liver and multiple node biopsies 
may be required to assess the extent of the disease. 


Echinococcosis 

Hydatid disease has to be considered in the differential diagnosis of 
localized, occasionally nodular liver enlargements, especially in pa- 
tients who have had contact with dogs, sheep, or cattle. 


Diagnosis: Skin test (Casoni's test). Serologic test: indirect hem- 
agglutination. 


Congenital Cysts of the Liver 

Congenital cysts can be diagnosed as cause of hepatomegaly only by 
exclusion. Signs of portal hypertension may develop in children with 
cysts of the liver who are known to have congenital polycystic kidney 
disease. 


Diagnosis: Exploratory laparotomy, endoscopy. 
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If the sclerae appear yellow in daylight, the serum bilirubin level can be 
expected to be above 17.1 wmol/liter (1 mg/100 ml). Infants and young 
children may seem ‘‘jaundiced’’ due to ingestion of large amounts of 
carotene or of xanthophyll, pigments found in carrots and other vege- 
tables. These pigments impart to the skin (occasionally also to the 
sclera) a reddish-yellow color. Yellow discoloration of the skin without 
increase in serum bilirubin levels may occur at any age from certain 
drugs. 


Prehepatic, intrahepatic, or posthepatic causes may be distin- 
guished in hyperbilirubinemia. 


Bilirubin released into plasma is water-insoluble. It is usually bound to 
albumin, but also to a small degree to a-globulin (1 mole albumin binds 
2 moles of bilirubin; 1 g albumin binds 16 mg of bilirubin) and therefore 
cannot be excreted by the kidneys. Bilirubin can be displaced from 
its binding sites by drugs (salicylates, caffeine, phenacetin, etc.), by 
nonesterified fatty acids, or by disturbances such as a metabolic 
acidosis. Tests: indirect van den Bergh reaction for bilirubin. 

After transport into the hepatic cell by a largely unknown mecha- 
nism, 80% of bilirubin is converted in the endoplasmic reticulum (lyso- 
somes) to glucuronide (25% monoglucuronide, 75% diglucuronide) by 
action of glucuronyl transferase and thus rendered water-soluble. The 
rest is transformed by other mechanisms into non-glucuronide biliru- 
bin conjugates, particularly sulfate and carbohydrate conjugates. The 
enzymes required for conjugation may be blocked (by starvation, es- 
trogens, pregnanediol, vitamin K,, rifampin, novobiocin, sul- 
fonamides, etc.) or activated (by phenobarbital, chloroquine, 
pyridoxine, androgens, etc.). 

Breast-feeding jaundice of the young infant is an example of 
inhibition of the glucuronyl transferase conjugating activity. It is due to 
the presence of pregnane-3a, 20 B-diol in the mother’s milk. Breast- 
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feeding jaundice subsides upon interruption of nursing for several days, 
but returns if nursing is resumed too soon. 


Test: demonstration of water-soluble and excretable bilirubin by 
the direct van den Bergh reaction. 


The distinction between prehepatic and posthepatic jaundice is possi- 
ble largely by the amount of bilirubin present in serum (total bilirubin: 
direct bilirubin: indirect bilirubin) and urine. 


17.1 Prehepatic Jaundice due to 
Increased Hemolysis 


Findings: 


Jaundice 

Indirect reacting serum bilirubin elevated 
Serum transaminases normal 

LDH elevated 

Urine: bilirubin negative, urobilinogen elevated 
Feces: dark colored (stercobilinogen elevated) 
Signs of hemolysis: anemia, reticulocytosis 


Diagnosis: 


1. Hemolytic anemia (Chap. 13, Section 1) 
2. Degradation of large amounts of blood (hemorrhages, subdural 
hematomas, pulmonary hemosiderosis). 


Prehepatic jaundice in children is caused almost exclusively by acute 
or chronic intravascular hemolysis. Its pathogenetic basis is the im- 
paired glucuronide conjugation of bilirubin due to excessive amounts of 
it. 


17.2 Prehepatic Jaundice due to 
Disturbed Transport 
Mechanism 
(without Increased Hemolysis) 


Findings: 
As in Chap. 17, Section 1, but without signs of hemolysis. 
Diagnosis: 


Physiologic jaundice of the newborn 
Crigler-Najjar syndrome 

Impaired glucuronide conjugation due to drugs 
Hyperbilirubinemia due to shunts 
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17.2 Prehepatic Jaundice due to Disturbed Transport Mechanism 


Chronic intermittent juvenile jaundice (Meulengracht’s icterus, Gilbert- 
Lereboullet syndrome) 


Uridine diphosphate dehydrogenase and glucuronyl transferase of the 
liver are functioning transiently below their normal capacity in the 
newborn, thus causing the physiologic jaundice of the neonate. 


Crigler-Najjar Syndrome 

This familial glucuronyl transferase deficiency presents in the infant as 
severe jaundice. There is danger that kernicterus may develop. Two 
types of jaundice may be distinguished in this disorder. 


Type I: unconjugated hyperbilirubinemia with kernicterus; au- 
tosomal recessive inheritance. 

Type II: milder form, dark colored feces, less danger of brain 
damage. The inheritance pattern is autosomal dominant. 

Type II does respond to phenobarbital with a drop of the serum 
bilirubin level, but type I does not respond to this drug. 


Impaired Glucuronide Conjugation due to 

Drugs or Following Hepatitis 

Glucuronide conjugation may temporarily be suppressed by drugs 
(p. 185) or after hepatitis to the point that a prehepatic jaundice 
develops. However, the red cell survival time is not shortened. 


Hyperbilirubinemia due to Shunts 

This condition presents with moderate hyperbilirubinemia in children 2 
years old or older. Red cell survival time in the peripheral blood and 
liver function tests are normal. Increased urinary and fecal urobilino- 
gen excretion, mild reticulocytosis, elevated LDH, high serum iron, 
and accelerated plasma iron turnover indicate an undue supply of 
unconjugated bilirubin, which probably originates from excessive for- 
mation and destruction of bilirubin in the bone marrow. The prognosis 
is good; however, there is a tendency to cholelithiasis. 


Chronic Intermittent Juvenile Jaundice 

(Meulengracht's Icterus, Gilbert-Lereboullet 

Syndrome) 

Chronic intermittent juvenile jaundice, often a familial disorder, pre- 
sents usually after puberty with unconjugated hyperbilirubinemia, de- 
creased activity of the patient, a labile autonomic nervous system, and 
indigestion. Total bilirubin is rarely above 85.5 umol/liter (5 mg/100 
ml). Etiology: possible inhibition of glucuronyl transferase activity (?) 
or compensated hemolysis (?). 
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17.3 Intrahepatic Jaundice 


Hepatocellular Jaundice 
Findings: 


Jaundice (mainly conjugated, direct reacting bilirubin) 

Abnormal liver function studies: SGPT, SGOT elevated 

LDH elevated 

Alkaline phosphatase moderately elevated or normal 

a-Fetoprotein elevated (in neonatal hepatitis, elevation of serum iron) 
HB,Ag negative: hepatitis A 

HB,Ag positive: hepatitis B 

Urine: bilirubin positive, urobilinogen positive 


Diagnosis: 


Hepatitis A 

Hepatitis B 

Infectious mononucleosis 

Hepatitis accompanying other diseases 
Chronic hepatitis 

Cirrhosis of the liver 

a,-Antitrypsin deficiency 

Cystic fibrosis 

Type IV glycogenosis (Andersen’s disease) 
Galactosemia (and galactokinase defect) 
Fructose intolerance 


If hyperbilirubinemia mainly results from elevation of conjugated 
bilirubin, the child most probably has hepatitis A. A somewhat longer 
incubation period (50 to 180 days) indicates the presence of the Aus- 
tralia antigen-positive hepatitis B, a disease with a less favorable 
prognosis. Both forms of hepatitis can be transmitted to the fetus 
through the placenta, though this occurs very rarely in hepatitis A. 
Other organisms causing hepatitis may be the EB virus (infectious 
mononucleosis) or the coxsackieviruses. A leptospirosis (Leptospira 
icterohemorrhagiae) should be considered in a child who has had 
repeated contact with animals and who presents with an abnormal 
urinalysis (proteinuria, leukocyturia, hematuria), conjunctival hemor- 
rhages, or aseptic meningitis. A hepatitis accompanying infections, 
such as typhoid fever, brucelloses, etc., is usually quickly recognized 
as such after the primary disease has been diagnosed. 


Chronic Persistent Hepatitis 

Chronic persistent hepatitis occurs rarely in children. Persistent 
hyperbilirubinemia, elevated transaminases, and a firm liver or spleen 
should suggest this disorder. HB,Ag is usually positive. Anemia may 
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be present. Only a biopsy can distinguish between chronic persistent 
hepatitis with its favorable prognosis and chronic aggressive hepatitis 
(chronic active hepatitis), a disease that justifies treatment with cor- 
ticosteroids or antimetabolites. 


Cirrhosis of the Liver 
The pediatrician rarely encounters cirrhosis of the liver as sequel to 
hepatitis. The most frequent type of cirrhosis is biliary, due to choles- 
tasis or biliary atresia. 

a,-Antitrypsin deficiency, which begins in children as idiopathic 
neonatal “hepatitis,” leads early to cirrhosis. Therefore, it makes 
sense to determine the serum a,-glycoprotein in a child with cirrhosis 
of the liver, since this protein accounts for 90% of the antitrypsin 
activity. a,-Antitrypsin deficiency leads to progressive emphysema in 
the adult. 

One-fourth of patients with cystic fibrosis are expected to develop 
fibrosis of the liver after the initial dilatation and the fibroblastic prolif- 
eration of the obstructed bile ducts have subsided. Islands of typical 
cirrhotic tissue interspersed between normal parenchyma characterize 
the histologic picture. 

Signs of liver failure resulting from early cirrhosis may precede 
the neurologic findings in Wilson’s disease (hepatolenticular degenera- 
tion, Chap. 15, Section 5) and cause differential diagnostic problems. 
Galactosemia (Chap. 31) and fructose intolerance (Chap. 31) can be 
recognized before cirrhosis develops. However, this may not be the 
case in galactokinase defect (Chap. 15, Section 5). 


Intrahepatic Cholestasis 
Findings: 


Moderately abnormal liver function studies: SGOT, SGPT elevated 
Leucine amino peptidase elevated 

Alkaline phosphatase markedly elevated 

LP-X present 

a-Fetoprotein not elevated 

Liver slightly enlarged 


Intrahepatic cholestasis should be considered in a patient with hyper- 
bilirubinemia if he or she has the following findings: a marked rise in 
the levels of the alkaline phosphatase and of the transaminases, an 
abnormal low-density lipoprotein (LP-X) in the serum, and a marked 
increase in the size and consistency of the liver. This may occur after 
hepatitis or after severe hemolytic jaundice. Frequently, drugs such as 
chlorpromazine, isoniazid, sulfonamides, aminosalicylic acid, phenyl- 
butazone, and others, are the underlying causes. Starting in infancy, 
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rare cases of familial recurrent cholestasis of unknown etiology have 
been identified. 


Acute Cholangitis 

Acute cholangitis is characterized by the signs of biliary flow obstruc- 
tion associated with a bacterial infection (fever, leukocytosis, left shift, 
ESR elevation). Cholangitis may occur even in infants following a 
severe enteritis, extensive surgery of the intestinal tract, or mechanical 
obstructions of the biliary flow. Of great diagnostic value is the exam- 
ination of bile, obtained by endoscopic cannulation (demonstration of 
leukocytes and bacteria). A biopsy performed after the acute phase has 
subsided can substantiate the diagnosis. 


17.4 Jaundice due to Defect in 
Hepatic Excretory Function 


Findings: 


Moderate hyperbilirubinemia, especially of the direct-reacting type 
Normal liver chemistries 
Bromosulfophthalein excretion delayed 


Diagnosis: 


Dubin-Johnson syndrome 
Rotor’s syndrome 


Hyperbilirubinemia in the Dubin-Johnson syndrome is found to be up 
to 60% of the conjugated type. The hallmark of this autosomal reces- 
sive disorder is ineffective and delayed canalicular excretion of organic 
anions, including bilirubin. The delay in excretory function may be 
demonstrated by the bromosulfophthalein (BSP) test. After an initial 
serum BSP level of about 10%, a second rise occurs in the serum in 
approximately one hour. Since the excretory defect involves also 
radiopaque dyes, cholecystography cannot as a rule be performed 
successfully in the Dubin-Johnson syndrome. Typical pigment depo- 
sitions are found in the liver on histologic examination. 

Rotor’s syndrome, transmitted either as an autosomal recessive 
or an autosomal dominant disorder, is characterized by increased BSP 
retention and a delayed drop of the serum BSP level. Both Dubin- 
Johnson syndrome and Rotor’s syndrome have been observed within 
the same family. Rotor’s syndrome is considered by some to be the 
milder of the two disorders, since the patients lack pigment depositions 
in the liver. Visualization of the gallbladder by cholecystography can 
usually be achieved. 
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17.5 Obstructive Jaundice 


Findings: 


Jaundice, slowly progressive 

Conjugated and unconjugated serum bilirubin elevated 

Acholic stools 

Liver enlarged, firm 

Liver chemistries increasingly abnormal 

Alkaline phosphatase markedly elevated 

Leucine aminopeptidase elevated 

LP-X present 

a-Fetoprotein not elevated 

Cholesterol elevated 

Serum iron normal or low 

Urine: bilirubin positive, urobilinogen and urobilin negative, or inter- 
mittently positive 


Most often, the pediatrician encounters the whole range of obstructive 
jaundice in the neonate in the form of biliary atresia. The findings are 
marked by slowly rising conjugated and unconjugated bilirubin, acholic 
stools, and a large firm liver. Characteristic is the rapid increase of 
alkaline phosphatase and the presence of lipoprotein X (LP-X), a 
low-density lipoprotein (LDL). a-Fetoprotein does not rise in biliary 
atresia, though it does in neonatal hepatitis. Typically, serum choles- 
terol concentration increases in biliary atresia, while serum iron re- 
mains normal or decreases—in contrast to what happens in hepatocel- 
lular jaundice. Therefore, if the above listed findings are present, 
obstruction can be assumed to be certain, and the rose bengal scan of 
the liver or the radionuclide scan is often unnecessary. 
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Tumors 


18.1 Intraperitoneal Tumors and 
Cysts 


Cysts , 

Intestinal tumors 

Tumors of liver and spleen 
Tumors of the ovaries 
Abdominal tuberculosis 


Intra-abdominal tumors are frequently overlooked in children because 
the physician is either not palpating the abdomen carefully or the child 
is tensing the abdominal muscles, such as during crying. Therefore, the 
tumor may be noted first by the mother while bathing the child. In 
children, one can distinguish even fluid-filled lesions from solid tumors 
by palpation. 


Cysts 

Cysts may occur anywhere in the gastrointestinal tract. They may 
retain their size for a long time or grow quickly and become so tense as 
to resemble solid tumors very closely. Radiologically, one may recog- 
nize on the plain film of the abdomen the circular, sharply delineated 
lesion by its displacement of the abdominal organs. The mobility of the 
mass during positional changes will disclose the intraperitoneal nature 
of the tumor. A lesion located in the right abdomen may be either a 
hydrops of the gallbladder or a choledochal cyst. Hepatomegaly and 
jaundice secondary to obstruction of the biliary flow may point to the 
correct diagnosis. Findings characteristic of precocious puberty 
suggest ovarian tumors (granulosa cell tumors). Radiologic investiga- 
tions (gastrointestinal series, barium enemas, sonography [ultrasound], 
intravenous pyelogram, inferior venocavagram) provide further infor- 
mation toward localizing the tumor. 
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Abdominal Tuberculosis 

In abdominal tuberculosis, one rarely has to depend only on palpatory 
findings of large matted lymph nodes, especially in the right lower 
quadrant. The history of the patient, subfebrile temperatures, ESR 
elevation, or strongly positive skin tests give evidence of this nowa- 
days rare disease. 


18.2 Retroperitoneal Tumors 


Renal masses 
Wilms’ tumor 
Hydronephrosis, hydroureter 
Renal cysts 
Polycystic kidneys 
Tumors of the lower urinary tract 
Neuroblastoma 
Pancreatic tumors 
Pancreatic cysts 


Wilms’ Tumor 

A palpable abdominal mass in a young child often represents an en- 
larged kidney. Nephroblastoma (Wilms’ tumor), with its tendency to 
metastasize to lungs, liver, brain, lymph nodes, skeleton, bone mar- 
row, or other unusual sites, accounts for 8% of childhood malignan- 
cies. Metastases may be found in 30% of children at the time of 
diagnosis of a Wilms’ tumor. This tumor is known for the lack of 
symptoms or their late appearance. Many of the symptoms and signs in 
Wilms’ tumor are nonspecific, such as abdominal pain, hematuria, loss 
of weight, hemihypertrophy, and malformations of the genitourinary 
tract or of the eye, especially aniridia. One should refrain from un- 
necessary palpation of the abdomen of a patient suspected of having a 
Wilms’ tumor (because of the possibility of dislodging tumor masses 
and spreading metastases). The necessary workup includes excretory 
urography, inferior venocavagraphy, ultrasonography, chest x-ray 
films, and radionuclide liver-spleen scans. 


Hydronephrosis 

The diagnosis of hydronephrosis can sometimes be made at once in 
young children because of the kidney-shaped configuration of the pal- 
pable mass, especially if the stenosis is at the ureteropelvic junction. 
Irregularly shaped masses can develop in the lateral and the lower 
abdomen owing to obstructed megaureters (ureterovesical stenosis). 
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Diagnosis: Intravenous pyelography, voiding cystourethrography. 


Cystic Changes of the Kidneys 

Cystic changes of the kidneys may occur unilaterally or bilaterally and 
may be encountered in association with a Wilms’ tumor. Most often, 
such a combination indicates a cystic Wilms’ tumor. 


Polycystic Kidneys 

In the infantile form of polycystic kidney disease, both kidneys are 
enlarged as a result of fusiform or cylindrical cysts in the entire kidney 
parenchyma. The disease is inherited by an autosomal recessive pat- 
tern. In 75% of the cases, cystic changes are found in the bile ducts in 
conjunction with multiple epithelium-lined hepatic cysts and hepatic 
fibrosis. Cysts may occur also in the pancreas or the lungs. 


Diagnosis: Intravenous urogram: Radially aligned streaky opacifica- 
tions of the renal parenchyma. Contrast material visible in the 
cortex. The calices may be widened. 


The kidneys of the adult form of polycystic kidney disease (occurring 
also in childhood) have on the cut surface cysts throughout the renal 
parenchyma. Both kidneys are involved. The lesions are progressive. 
Renal insufficiency occurs owing to compression of the renal paren- 
chyma. An increased incidence of intracranial aneurysms has been 
observed in patients with this disorder. The disease is of autosomal 
dominant inheritance. 


Diagnosis: Intravenous urogram: Enlarged kidneys. Sponge-like ap- 
pearance of the nephrogram due to radiolucent cysts. Bizarrely 
distorted and stretched calices. 


Multicystic Renal Dysplasia 

Patients with multicystic renal dysplasia usually have unilateral cysts 
of varying size. The ureteral orifice may be absent. (Even ureteral 
nonpatency may be found on the involved side.) 


Simple Renal Cyst 

The simple renal cyst is an extremely rare, nonhereditary lesion in 
children. The cyst is unilateral, nonloculated; it may compress normal 
renal tissue. The child is most likely asymptomatic except for a unilat- 
eral abdominal mass. Hypertension has been reported. 


Multilocular Renal Cyst 

The manifestations of a multilocular renal cyst may be an abdominal 
mass, hematuria, and, very rarely, hypertension. The contralateral 
kidney is not involved. The disease is not hereditary. 


195 


18 Intra-abdominal Tumors 


Medullary Sponge Kidney 

The sponge kidney is characterized by cyst-like tubular dilatations in 
parts of the renal medulla of one or both kidneys. The disease is very 
rare in children. 


Diagnosis: Intravenous urography shows clumps of contrast material 
in the renal papillae. 


Tumors of the Lower Urinary Tract and of 
the Urinary Bladder 


Tumors of this area are rare in children. Usually these tumors are 
malignant if they are palpable or if they are noticeable because of 
protrusion of the abdomen. An excisional biopsy is not sufficient to 
differentiate between benign and malignant lesions of the urinary blad- 
der. The diagnosis has to be made by histologic examination of the 
entire tumor. 


Neuroblastoma 

Especially in the infant, neuroblastoma is frequently suspected only 
after an abdominal mass is discovered, since the concomitant symp- 
toms, such as unexplained fever, diarrhea, abdominal pain, vomiting, 
or constipation, are rather nonspecific. In the infant, metastases occur 
frequently to the liver or to the skin. Late metastases may involve the 
bones, such as the skull, the orbits, the femora, or the humeri. 


Diagnosis: Elevated vanillylmandelic acid (VMA) and homovanillic 
acid (HV A) in the urine. Demonstration of tumor rosettes in bone 
marrow aspirates. The diagnosis is based on histologic examina- 
tion of tumor tissue. 


Pancreatic Tumors 

A solid pancreatic tumor or what appears to be a hepatomegaly due to a 
pancreatic tumor is extremely rare in children. More frequently, one finds 
a pancreatic pseudocyst. Such a lesion can assume a large size in the 
upper abdomen. Pseudocysts occur as sequelae to a localized 
peritonitis, resulting from leakage of pancreatic secretions into the 
abdominal cavity after trauma. 


Diagnosis: Elevated serum and urine amylase; elevated serum 
lipase. 
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19 The Large 
Abdomen 


Obesity 
Flabby abdominal muscles: 


Rickets 

Down’s syndrome 

Hypothyroidism 

Cerebral palsy 

Floppy infant syndrome 

Beckwith-Wiedemann syndrome 

Pareses of the abdominal muscles 

Prune-belly syndrome (Obrinsky’s syndrome) 
Ascites 


In a child that is not obese, a conspicuously enlarged abdomen without 
palpable masses should suggest disorders which can be associated with 
flabby abdominal muscles. Such a patient may or may not have, in 
addition, an abnormal separation of the rectus abdominis muscles 
(diastasis recti abdominis). For differential diagnosis of the floppy 
infant syndrome, see Chap. 27, Section 5. 


Beckwith-Wiedemann Syndrome 

(Omphalocele, macroglossia, somatic gigantism) 

Extremely flabby abdominal muscles and an umbilical hernia are found 
in the neonate with this disease. The intra-abdominal organs, such as 
liver, kidneys, and pancreas, are conspicuously enlarged. The diag- 
nosis is facilitated by the presence of an enlarged tongue and a peculiar 
notch of the auricles. 


Paresis of the Abdominal Muscles 


The history should be investigated for unrecognized poliomyelitis or 
diphtheria if paresis of the abdominal muscles is suspected. 
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19.1 Ascites due to Local Causes 


Prune-Belly Syndrome 

(Obrinsky’s Syndrome) 

The prune-belly syndrome is a congenital defect of the abdominal 
muscles. It is a rare disorder that may be associated with other malfor- 
mations, such as megacystis, obstructions of the urinary tract, hy- 
droureter, hydronephrosis, cryptorchidism, and deformities of the 
thorax. 


19.1 Ascites due to Local Causes 


Congestion or obstruction 
Heart failure 
Cirrhosis of the liver 
Tumor 
Chylous ascites 
Lymphatic obstruction 
Intestinal lymphangiectasia 
Bilious ascites 
Diseases of the biliary tract 
Peritonitis (tuberculous) 


Ascites found in a distended abdomen can be due to local causes, such 
as obstructions or inflammation, or it may represent a secondary phe- 
nomenon due to systemic diseases (p. 199). 


Ascites due to Congestion or Obstruction 

Ascites secondary to congestion or obstruction (transudate) is either of 
posthepatic (heart failure), or intrahepatic (cirrhosis of the liver), or 
prehepatic (tumor, compression of the portal vein, or thrombosis of the 
portal artery) origin. It is usually absent in the two latter conditions 
because obstruction develops slowly and drainage into the inferior 
vena cava can take place by collaterals (via gastric and esophageal 
varices). Ascites always arises in a rapidly evolving obstruction. 


Diagnosis: Ascites due to transudation: clear, alkaline, specific grav- 
ity between 1.005 and 1.015, protein content below 0.025 g/liter 
(2.5 mg/100 ml), absent fibrinogen or gamma globulin (Rivalta’s 
reaction negative), few cells. 


Ascites due to exudation: opaque, Rivalta’s reaction positive, 
many cells (leukocytes, erythrocytes, endothelial cells, occasionally bac- 
teria), specific gravity above 1.018, protein content above 0.025 g/liter 
(2.5 mg/100 ml). 

The inflammatory exudation can be serous, fibrinous, or hemor- 
rhagic, and can be the result either of leakage of bacteria through the 
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intestinal wall, of secondary exudation in localized peritonitis, or of a 
rarely occurring chronic peritonitis (mostly in tuberculosis). 

Chylous ascites: opaque, white to yellowish, specific gravity 
above 1.012, abundant numbers of fat globules on microscopic exam- 
ination. 

Pseudochylous ascites: aspirate almost without fat globules, spe- 
cific gravity below 1.012. 


Chylous Ascites 

Chylous ascites can occur any time in childhood, but especially during 
the first weeks and months of life, as a consequence of congenital 
lymphangiectasia or occlusions. At a later age, it is a sequel to inflam- 
mations or to trauma of the lymph vessels. À paracentesis is mandatory 
in every case in order to establish the diagnosis and to avoid an acute 
abdomen. Remission occurs very frequently upon feeding of medium- 
chain triglycerides. Occasionally, ascites caused by inflammation can 
have pseudochylous character, i.e., contain large numbers of neu- 
trophils in the sediment, or grow bacteria in cultures. Chylous cysts of 
the omentum or mesentery can present diagnostic difficulty. 


Bilious Ascites 

In the neonatal period, congenital malformations of the gallbladder 
should be considered if the infant has bilious ascites. In older children, 
perforation of a gallbladder containing stones or trauma to the biliary 
tract may be the cause of this disorder. 


19.2 Ascites in Systemic Diseases 
Hypoproteinemia: 


Nephrotic syndrome 
Protein-losing enteropathy 
Regional enteritis 

Crohn's disease 
Malabsorption (cystic fibrosis) 
Chronic diarrhea 

Celiac disease 

Blind loop syndrome 
Starvation 


Blockage of intestinal lymph flow: 
Intestinal lymphangiectasia 


Ascites due to increased capillary permeability 
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Hypoproteinemia 

Ascites occurs in decreased colloid osmotic pressure as a sequel of 
hypoproteinemia. Hypoproteinemia can be secondary to insufficient 
protein production, such as in cirrhosis of the liver. In children, it 
usually results from increased protein losses either through the kidneys 
(nephrotic syndrome) or through the gastrointestinal tract (protein- 
losing enteropathy). It can occur in all chronic disorders of the gas- 
trointestinal tract whenever plasma protein loss into the intestinal tract 
exceeds protein synthesis by the liver. This is the case in chronic 
diarrheas of various etiologies, in malabsorption, such as cystic fibro- 
sis, in severe celiac disease, starvation, kwashiorkor, or in rare disor- 
ders, such as the blind loop syndrome (stasis in the small intestine 
caused by adhesions or by short-circuited small intestinal loops), in 
Ménétrier's disease (protein loss with immunoglobulin deficiency, pos- 
sibly on an immunologic basis), or in Whipple's disease (diarrhea, 
possibly caused by bacteria; PAS-positive macrophages in biopsy of 
small intestine and lymph nodes; arthritis). 


Diagnosis: Demonstration of protein loss into the intestinal tract by 
intravenous administration of radioisotopes (*!Cr-labeled albumin 
or ?![-Jabeled polyvinylpyrrolidone); in addition, determination 
of total serum protein and albumin. 


Blockage of Intestinal Lymph Flow 

Ascites due to blockage of intestinal lymph flow can be most easily 
diagnosed by suction biopsy. Leg edema is usually present in this 
condition (intestinal lymphangiectasia). 


Increased Capillary Permeability 
No differential diagnostic difficulties arise when ascites accompanies 
diseases with increased capillary permeability, such as the hemolytic 
disease of the newborn, polyserositis as part of the collagenoses, or the 
Libman-Sacks syndrome (endocarditis, polyserositis, focal nephritis, 
lupus erythematosus of the skin). 
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20 Urinary Findings 


20.1 Unusual urine color 
20.2 Physiologic hematuria 
20.3 Pathologic hematuria 
20.4 Leukocyturia 

20.5 Proteinuria 

20.6 Mellituria 


20.1 Unusual Urine Color 


High specific gravity (thirst) 
Urates 

Food colorings 

Drugs 

Alkaptonuria 

Hemoglobin 
Methemoglobin 

Porphyria 

Crosby’s syndrome 


A brown to red discoloration of the diaper in infants and young chil- 
dren is frequently due not to hematuria but to a highly concentrated 
urine, as in febrile illnesses or dehydration. Discoloration can also be 
caused by urochromes that impart color to the precipitated urate in the 
sediment (‘‘brick dust"). Dyes from food colorings and drugs can 
change the urine color markedly. A red to yellow color results from a 
degradation product of amidopyrine; a red color is caused by danthron, 
aminopyrine, and its degradation products, but also by 
phenazopyridine hydrochloride, salicylic acid, phenolphthalein, 
phenol red, or by ingestion of beet roots or blueberries. The urine can 
be reddish-brown in phenol poisoning. Alkaptonuria becomes evident 
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even in infancy if the diaper is stained brown by the urine. The ferric 
chloride test (FeCl4) is positive in alkaptonuria. Additional findings 
relating to this disorder are noted after the patient has reached the age 
of 20 years. 

A gross hemoglobinuria is always preceded by other signs of 
severe hemolysis. A positive benzidine test or a spectroscopic exami- 
nation confirms the diagnosis. The dark brown color of urine due to 
methemoglobinuria often becomes evident only after the grayish-blue 
hue of the child's skin has called attention to the poisoning and 
methemoglobin has already become demonstrable in the blood. Indic- 
ative of porphyrinuria is an initially unremarkable or slightly reddish 
urine, which turns darker upon standing and shows a positive 
urobilinogen reaction for 12 to 24 hours. Porphyrin is found in the urine 
also in hepatitis, pernicious anemia, and in Crosby's syndrome (au- 
tosomal dominant hemolytic anemia with porphyrinuria), as well as in 
poisoning , especially with heavy metals, sulfonamides, or hypnotics. 


20.2 Physiologic Hematuria 


Hematuria of the newborn 
Orthostatic hematuria—proteinuria 
Exercise-induced hematuria 


A mild hematuria is demonstrable only by microscopic examination. 
Hematuria is physiologic in the neonate and can be observed to a small 
degree (up to 25 red blood cells/mm?) as orthostatic or as exercise- 
induced hematuria throughout childhood. Characteristically, the morn- 
ing urine sample after bed rest is free of red cells. 


20.3 Pathologic Hematuria 


A. Hematuria in Systemic Diseases 
Fever, viral infections 
Hematuria due to trauma 

B. Prerenal Hematuria 
Vitamin C deficiency 
Hypervitaminosis A 
Hemorrhagic diathesis 

C. Postrenal Hematuria 
Vulvitis 
Phimosis 
Bleeding from the urinary tract 
Hemorrhagic cystitis 
Pyelonephritis 
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Nephrolithiasis 
Tumors 
D. Hematuria of Renal Origin 
Circulatory disorders 
Shock kidney 
Renal artery stenosis 
Renal artery thrombosis 
Renal vein thrombosis (infarct) 
Heart failure 
Diffuse glomerulonephritis 
(Lipoid nephrosis) 
Focal glomerulonephritis 
Interstitial nephritis 
Pyelonephritis 
SS, SA, or SC hemoglobinopathy 
E. Rare Causes of Hematuria 
Drugs, cancer chemotherapy 
Tumors 
Polycystic kidneys 
Tuberculosis 
Periarteritis nodosa 
Alport’s syndrome 
Idiopathic pulmonary hemosiderosis 
Sponge kidney (Cacchi-Ricci syndrome) 
Hyperprolinemia 


Hematuria in Systemic Diseases 


In every case of hematuria one has to ask first whether one is dealing 
with a pathologic though innocuous hematuria, such as in febrile ill- 
nesses (viral infections, infectious hepatitis, infectious mononucleosis). 
Hematuria due to trauma presents no diagnostic difficulty if a good 
history is obtained. 

The diagnostic workup consists of evaluation of possible pre- 
renal, renal, or postrenal causes of hematuria, with investigation of the 
prerenal and postrenal causes first, since they are easier to determine. 


Prerenal Hematuria 


If hematuria without leukocyturia or proteinuria is observed, hyper- 
vitaminosis A (Marie-Sée syndrome) has to be excluded in an infant: 
hemorrhagic diathesis (Chap. 13, Section 5) and vitamin C deficiency 
(Chap. 13, Section 5) must also be considered. Additional information, 
such as an acute hydrocephalus with a bulging fontanel, or less con- 
spicuous signs of acute increased intracranial pressure with normal 
CSF findings, facilitates the diagnosis of hypervitaminosis A. 
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Postrenal Hematuria 


An inspection of the external genitalia for bleeding sources (phimosis, 
balanitis, vulvitis) is followed by examination of the urinary tract. A 
plain film of the abdomen and an intravenous pyelogram will uncover 
nephrolithiasis or tumors in this area. Hemorrhagic cystitis has to be 
considered in children who are on cancer chemotherapy, and in pa- 
tients who are on antibiotics for urinary tract infections that meanwhile 
were rendered asymptomatic except for hematuria. As a rule, one sees 
mostly red cells in the urine, but also some leukocytes may be found. 
Repeated urine cultures (urine obtained by suprapubic bladder aspira- 
tions), as well as radiologic or cystoscopic demonstration of a mark- 
edly altered bladder mucosa, especially in the trigone, are of diagnostic 
value. In addition, the urologic examination should include the fol- 
lowing procedures in a patient with suspected recurrent urinary tract 
infections: 


Diagnosis: Intravenous pyelography 
Retrograde pyelography 
Voiding cystoureterography 
Renal angiography (in suspected tumors) 
Inferior venocavagraphy (in suspected renal vein thrombosis) 


Indicative of pyelonephritis besides hematuria are a mild pyuria (Chap. 
20, Section 4), bacteriuria, usually an elevated ESR, leukocytosis, 
anemia, tenderness of the lumbar region or of the costovertebral angle 
on percussion, and an abnormal size of the kidney on the intravenous 
pyelogram. 

A hemangioma of the lower urinary tract which causes post- 
renal hematuria can be diagnosed only if it is located in an area of the 
bladder mucosa that can be seen on cystoscopic examination. 


Hematuria of Renal Origin 


After exclusion of a urinary tract disorder, every hematuria is to be 
considered as of renal origin, and an extensive workup is necessary. 


Diagnosis: History 
Repeated blood pressure determinations 
Urine: sediment, protein, glucose, specific gravity, daily output 
Blood: BUN, creatinine, electrolytes, acid-base balance, pro- 
teins, electrophoresis, lipids, cholesterol, glucose 
Renal function studies: creatinine clearance, diluting and concen- 
trating ability; in special cases, glomerular filtration rate and renal 
blood flow determinations. 
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A hematuria associated with other pathologic findings in a child is most 
frequently due to glomerular disease. Signs of renal insufficiency may 
be mild or absent in acute hemorrhagic glomerulonephritis. Fre- 
quently, the transient blood pressure elevations may be missed. 

One should determine whether or not circulatory disorders are 
the cause of hematuria, and exclude by angiography stenoses of the 
renal vessels or thromboses before proceeding to a renal biopsy. 

If the above suggested investigations yield normal results, and if 
one is unwilling to accept 20% of the hematurias as being of unknown 
etiology, renal biopsy remains the only alternative in the workup of a 
persistent hematuria. The renal biopsy will usually disclose paren- 
chymal disorders. The histologic examination permits a classification 
that forms the basis for the treatment and also sheds some light upon 
the prognosis. Histologically, one can distinguish: 


1. Minimal lesion nephrotic syndrome (lipoid nephrosis; usually re- 
sponding to steroids). 

2. Focal sclerosing glomerulonephritis (progressive course, unfavora- 
ble prognosis, questionable response to treatment). 

3. Glomerulopathy associated with mesangial deposition: course and 
prognosis same as in (1); spontaneous remissions possible. 

4. Proliferative glomerulonephritis (intra- and extracapillary): progres- 
sive course, poor prognosis. 

5. Focal proliferative glomerulonephritis: variable course, poor re- 
sponse to treatment. 

6. Membranoproliferative glomerulonephritis: variable course, often 
slowly progressive; C4 decreased; therapeutic trial with steroids 
indicated. 

7. Membranous glomerulopathy: protracted, but in children often 
favorable course; questionable response to steroids. 

8. Nephritis of anaphylactoid purpura (Schónlein-Henoch): variable 
course, unfavorable prognosis in one-third of the patients. 


Rare Causes of Hematuria 


A number of drugs, especially sulfonamides and antibiotics but also 
antihistaminics, antipyretics, and cytotoxic drugs, can induce 
hematuria and cause it to continue. Cessation of the hematuria after 
withholding the drug(s) is evidence that the drug(s) caused the 
pathologic condition. The exclusion of tumors, polycystic kidneys, or 
malformations of the urinary tract is done by radiologic examination. 


Renal Tuberculosis 

The characteristic findings in this disease are: unexplained hematuria, 
pollakisuria, dysuria, inability to culture organisms on routine media, 
and recurrent pyuria that is resistant to treatment. 
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Diagnosis: Tuberculin test; pyelography to demonstrate renal paren- 
chymal defects or obstructions of the urinary tract at the 
ureterovesical junction; cystoscopy; demonstration of tubercle 
bacilli in the urine. 


Periarteritis Nodosa (Polyarteritis Nodosa) 

Hematuria and red cell casts can be the first signs of periarteritis 
nodosa (polyarteritis nodosa) in children. Histologic examination by 
biopsy of renal tissue shows a necrotizing or proliferative glo- 
merulonephritis. Some confusion may exist initially owing to con- 
comitant proteinuria. However, findings such as recurrent febrile 
episodes, occasional eosinophilic leukocytosis, polyneuropathies, 
polymyositis, splenomegaly, and pulmonary involvement point to- 
ward the correct diagnosis. 


Alport's Syndrome 

A combination of chronic hematuria with high-tone hearing loss and in 
some cases also proteinuria, leukocyturia, aminoaciduria, and renal 
glycosuria are the characteristics of this autosomal dominant disorder 
with variable penetrance, and greatest effect in males. Studies of kin- 
dreds have shown that the alarming sensorineural deafness may be 
absent in some cases. 


Idiopathic Pulmonary Hemosiderosis 

Hematuria and proteinuria can occur in idiopathic pulmonary 
hemosiderosis and be misleading if the pulmonary findings are rather 
subtle. Progressive hypochromic anemia, mild jaundice, coughing 
spells, and hemosiderin-containing macrophages in the sputum support 
the diagnosis. 


Sponge Kidney (Cacchi-Ricci Syndrome) 

The sponge kidney is characterized by multiple cystic dilatations of the 
papillary collecting ducts. The lesions are bilateral in three-fourths of 
cases. The patients have microscopic and gross hematuria. 


Diagnosis: Cluster of grapelike cavities of the renal medulla on the 
intravenous urogram. 


Hyperprolinemia (Hydroxyprolinemia) 

Hyperprolinemia, a disorder of amino acid metabolism, should be 
considered in children with mental retardation and chronic hematuria. 
Recurrent renal acidosis, a tendency to pyuria, convulsions, and con- 
genital deafness increase the suspicion. The diagnosis is confirmed by 
demonstration of aminoaciduria (proline, hydroxyproline, glycine) and 
of hyperprolinemia. 
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Hypervitaminosis A (Marie-Sée Syndrome) 

Hematuria may be present before an acute hydrocephalus (bulging 
fontanel, general signs of acutely increased intracranial pressure, nor- 
mal CSF findings) permits the diagnosis of an overdose of vitamin A. 


20.4 Leukocyturia 


Vulvitis 
Cystopyelitis 
Glomerulonephritis 
Renal tuberculosis 


An above normal number of leukocytes in the urine sediment should 
make one suspect a urinary tract infection first, after vulvitis (redness, 
discharge, normal ESR) has been excluded. 

Normal values are 25 to 50 leukocytes/mm? per high power field 
in the infant, and up to 10 leukocytes/mm? in the older child. This 
corresponds to less than 5 leukocytes per visual field of an uncen- 
trifuged urine sample. 


Diagnosis: It is impossible to determine microscopically whether the 
leukocytes originated from the kidneys or the other parts of the 
urinary tract. Any attempt to differentiate them with special 
stains according to the site of origin holds little promise, since the 
kidneys themselves are involved in every urinary tract infection 
in children. Leukocyte and hyaline or granulated casts point 
toward a pyelonephritis; epithelial casts indicate an involvement 
of the tubules; red cell casts make a glomerulonephritis likely. 


For additional findings referring to a urinary tract infection, see 
p. 204. 


A leukocyturia (pyuria) without bacteriuria is most often the result of a 
successfully treated cystopyelitis. It may also represent the persistence 
of an organism that cannot be cultured because of preceding treatment 
with antibiotics. In glomerulonephritis, too, leukocytes may occasion- 
ally prevail in the sediment. For the workup of suspected renal tuber- 
culosis, see p. 205. 

An unequivocal bacteriuria (repeated culturing of the same organ- 
ism from suprapubic bladder aspirations), even without pyuria, is always 
evidence of an infection. In rare cases, the infectious focus may be 
outside the urinary tract. Demonstration of serum antibodies against 
organisms isolated from the urine (hemagglutination reaction) is a 
reliable indicator of renal involvement in the presence of pyuria. A high 
antibody titer represents an acute illness, the continuous presence of a 
high titer denotes persistence of the organism, and a fall in the titer is 
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indicative of successful therapy. Lack of serum antibody production 
may be the sign of an isolated cystitis. 


20.5 Proteinuria 


Nephrotic syndrome 
Orthostatic proteinuria 
Proteinuria in febrile illnesses 
Familial nephrotic syndrome 
Imerslund-Gràsbeck syndrome 


A proteinuria is present if the protein lost in the urine exceeds more 
than 3 g/m? of body surface area per day, or more than 0.1 g/kg per 
day. A diagnostic workup is mandatory in such a situation. Qualita- 
tive analysis of the urinary proteins is of no diagnostic value, since 
monoclonal gammopathies (plasmacytomas, Waldenstróm's macro- 
globulinemia, etc.) do not occur in children, and since a distinction 
between the nephrotic syndrome and an exudative proliferative 
glomerulonephritis is impossible on the basis of the various protein 
fractions. A quantitative (semiquantitative) determination of the lost 
protein is required with every moderately positive qualitative protein 
test in the urine. 


Nephrotic Syndrome 

The characteristics of the nephrotic syndrome are: proteinuria without 
hematuria, hypoproteinemia (serum protein below 55 g/liter [5.5 g/100 
ml]), hypoalbuminemia, high œ,- and B-globulin, low gamma globulin, 
serum cholesterol above 5.17 mmol/liter (200 mg/100 ml), normal serum 
BUN and creatinine, normal blood pressure. 


Orthostatic Proteinuria 

Orthostatic proteinuria occurs with or without hematuria in fast- 
growing children who have a labile autonomic nervous system. The 
condition is aggravated by marked lumbar lordosis. Urine passed after 
bed rest is free of protein. Typical findings associated with this disorder 
are: orthostatic hypotension with decreasing pulse rate and declining 
blood pressure, and a tendency to syncope in the upright position. 
However, a lingering renal disorder may at times be concealed by an 
orthostatic proteinuria. Therefore, renal function studies are indicated 
in questionable cases (p. 204). 


Proteinuria in Febrile Illnesses 


Proteinuria may accompany febrile viral illnesses without any medical 
implications for the patient. Hematuria may or may not be present. 
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Familial Nephrotic Syndrome 

The familial nephrotic syndrome presents with mild chronic proteinuria 
without any other symptoms. Clearance tests uncover distinct signs of 
renal insufficiency, and funduscopic changes can be observed. Several 
other members of the patient's family are said to have ‘‘kidney dis- 
ease." A thorough renal workup including renal biopsy is mandatory. 


Imerslund-Grásbeck Syndrome 

The Imerslund-Grasbeck syndrome, a familial disorder, is charac- 
terized by mild proteinuria, increased tendency to edema, and 
megaloblastic anemia due to malabsorption of vitamin B,,. 


20.6 Mellituria 


Glucosuric Melliturias 


Diabetes mellitus 
Nondiabetic glucosuria: 
Infusion of glucose 
Poststarvation feeding 
Cortisone therapy 
Hyperthyroidism 
Pheochromocytoma 
Wilson’s disease 
Cystic fibrosis 
Renal glucosuria 
De Toni-Debré-Fanconi syndrome 
Familial hyperlipoproteinemia (types III, IV, and V) 
Glycogenosis 
Alport's syndrome 
Boyd-Stearns syndrome 
Glucosuria in hepatic disease 
Glucosuria in central nervous system diseases: 
Encephalitis 
Hypophyseal and hypothalamic disorders 
Acute pancreatitis 
Poisoning 


If a child's urine is repeatedly positive for glucose (reduction type of 
tests or glucose oxidase enzyme strips), diabetes mellitus has to be 
excluded by blood glucose determinations. Should the blood glucose 
be normal, the glucosuria may be due to causes other than diabetes 
mellitus (nondiabetic glucosuria). Usually these disorders are recog- 
nized by the leading symptoms and signs of the primary disease. (See 
above list for nondiabetic glucosurias.) 


209 


20 Urinary Findings 


Renal Glucosuria 

Renal glucosuria is an autosomal recessive defect in tubular glucose 
transport. Variable amounts of glucose are excreted in the urine at 
normal concentrations of blood glucose. It is a benign disorder. 


De Toni-Debré-Fanconi Syndrome 

The main features in this disorder are growth retardation, vitamin 
D-resistant rickets, aminoaciduria, proximal renal tubular acidosis, 
phosphaturia, hyperglycemia, and glucosuria. Characteristically, 
shorter than normal proximal renal tubules are observed. Sporadic and 
familial occurrence has been described. 


Familial Hyperlipoproteinemia 

(Types Ill, IV, and V) 

An extremely opaque serum may be found in an otherwise well child. 
Elevation of certain lipoproteins is demonstrated by electrophoresis. 
The hyperlipoproteinemia may be intensified by high carbohydrate 
intake. Decreased glucose tolerance and glucosuria are noted. It is 
important to diagnose this disorder early because the patients have a 
high incidence of cardiovascular diseases. Diet and drugs, such as 
clofibrate, show some beneficial effect. 


Alport's Syndrome 
The diagnosis of Alport's syndrome usually presents no difficulty 
(p. 206). 


Boyd-Stearns Syndrome 

Patients with the Boyd-Stearns syndrome present with dwarfism in 
infancy, vitamin D-—resistant rickets, tubular renal insufficiency with 
glucosuria, hypochloremia, and metabolic acidosis. 


Glucosuria in Hepatic Disease 
It is not difficult to diagnose glucosuria in a patient who has obvious 
cirrhosis of the liver. 


Glucosuria in Central Nervous System 

Diseases 

Glucosuria accompanying encephalitis can easily be recognized and 
requires no therapy. Insulin treatment may have serious consequences 
if clouding of the sensorium in a patient with encephalitis is mistaken 
for an incipient diabetic coma. Cerebral hemorrhages and permanent 
brain damage due to severe iatrogenic hypoglycemia may be induced in 
these patients, who are highly sensitive to insulin. The same complica- 
tions may occur if the symptoms develop insidiously in hypophyseal 
or hypothalamic disorders and thus lead to an incorrect interpretation 
of the centrally regulated blood glucose fluctuations. 
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Acute Pancreatitis 

Acute pancreatitis is easily recognized by foreboding signs that refer to 
the abdomen (Chap. 4, Section 3, Acute Abdomen). Glucosuria, as- 
sociated with elevated serum and urine amylase, confirms the suspi- 
cion. 


Poisoning 

Transient glucosurias that occur in some forms of poisoning (salicy- 
lates, heavy metals) are of no major diagnostic importance, since the 
poisoning has to be recognized by the history and the physical findings. 


Nonglucosuric Melliturias 


These rare types of melliturias (urinary excretion of galactose, lactose, 
fructose, pentose) can usually be diagnosed only by paper chroma- 
tography. They are congenital metabolic disorders that may either draw 
attention because of specific and alarming clinical signs (Chap. 31), 
or they may remain asymptomatic. 
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21.1 Edema due to Hypoproteinemia 


Nephrotic syndrome 
Liver diseases 
Hypoproteinemia 


Renal diseases are the most frequent causes of edema in children. 
Characteristically, edema develops slowly in patients with the neph- 
rotic syndrome until fluid fills the entire interstitium and even some of the 
body cavities, such as the pleural and peritoneal spaces or the scrotum. 
Large accumulations of ascitic fluid may obstruct the venous blood 
return to such an extent that the impression of heart failure is given. 
The adrenals respond to the rapid decrease of the circulating blood 
volume (caused by fluid loss into the interstitial space) with an in- 
creased production of aldosterone. Hyperaldosteronism, on the other 
hand, leads to excessive sodium retention and thus promotes the ac- 
cumulation of interstitial fluid. Protein loss into the feces also occurs, 
resulting likewise in the accelerated development of edema. 

Aside from the loss of protein into the intestinal tract in enteritis 
or in celiac disease (p. 387), hypoproteinemia and edema may also 
be the consequences of inadequate production of serum proteins, such 
as in chronic liver disease or in conditions with inadequate protein 
intake (malnutrition). Owing to the hydrostatic pressure, edema in 
hypoproteinemia is most severe in the dependent parts of the body: 
unilateral pulmonary edema may be observed in bedridden patients on 
the side on which they preferably lie. (Beware of a radiologic misdiag- 
nosis!) 
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21.2 Edema due to Damage to the 
Capillary Wall 


Nephritis 

Allergy (Quincke’s edema) 
Inflammation 

Acidosis 

Cold injury 


The distribution of edema in patients with impaired function of the 
capillary wall does not follow the hydrostatic pressure and therefore 
does not accumulate in dependent parts of the body. This type of 
edema is most frequently found on the face (eyelids), in the pretibial 
area, or around the ankles; such a distribution pattern is characteristic 
of nephritis. Differentiation from edema in allergic conditions is 
difficult at times, since angioneurotic edema (Quincke’s edema) may 
also be found on the face, the extremities, the genitals, or even in the 
lungs (x-ray films). However, blood pressure and urinary findings are 
normal in the last-named disorder. Localized edema suggests inflam- 
matory processes or local obstruction to the lymph flow owing to 
bacterial infections. | 

A tendency to edema exists after states of metabolic acidosis, 
especially in the neonate and the infant. It is caused by capillary 
damage and may persist for several days. If undue exposure to cold 
temperatures has occurred, e.g., in an infant, the involved extremity or 
the face may retain a tendency to edema for several days after the 
exposure. 


21.3 Edema due to Elevated 
Hydrostatic Pressure or to 
Lymphatic Obstruction 


Heart failure 

Diseases of the veins 

Cirrhosis of the liver 

Lymphatic obstruction: 
Nonne-Milroy-Meige syndrome 
Idiopathic familial edema 
Turner's syndrome 
Yellow nail syndrome 

Obesity (Pickwickian syndrome) 


Edema of Cardiovascular Origin 


Edema due to cardiac disorders is not infrequent in children with 
chronic heart failure, congenital heart lesions, or myocarditis. Pulmo- 
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nary edema also occurs. Frequently, the edema develops insidiously in 
the dependent parts of the body. It may be associated with other signs 
of heart failure, such as dyspnea, perioral cyanosis, or tachycardia on 
exertion. Concurrent pleural or peritoneal effusions may be a clue toa 
chronic circulatory failure. Acute heart failure presents in children 
most commonly with signs of hepatic congestion, not with peripheral 
edema. Edema due to hemodynamic or local hydrostatic mechanisms 
(diseases of the veins of the lower extremities, obstruction of the 
portal circulation in cirrhosis of the liver, portal vein thromboses) is 
rare in children. 

Edema of the lower extremities due to hydrostatic mechanisms 
may be observed in extremely obese persons (Pickwickian syndrome, 
see Chap. 6, Section 4) even in the absence of heart failure. 


Lymphatic Obstruction 

Lymphatic obstruction is rare in children. It is seen in the Nonne- 
Milroy-Meige syndrome (short stature, mental and motor retarda- 
tion, obesity with saddle-type distribution of the adipose tissue, 
hypogonadism). Lymphatic obstruction may also occur in patients with 
the Prader-Willi syndrome (floppy infant, later obesity, short stature, 
hypogonadism, mental retardation, unusually small hands and feet). 

The idiopathic familial edema presents in the infant predomi- 
nantly with edema of the lower legs. As the child grows, the edema 
spreads to involve the entire lower part of the body. 

Turner’s syndrome: aside from the signs typical of this syndrome, 
the neonate has characteristic edema of the dorsum of the hands and 
feet (Chap. 37). 

Yellow nail syndrome: the patients with this disorder present with 
congenital symmetrical lymphedema of the lower extremities and with 
pleural effusions. Dystrophic changes in the nails, caused by 
hyperplasia of the peripheral lymphatics, result later in the characteris- 
tic yellow discoloration of the nails. 


21.4 Edema due to Disturbances of 
the Electrolyte and Water 
Balance 


Retention of sodium chloride 
Hypokalemia 
Water intoxication 


An inadequate urinary excretion of sodium chloride has an important 
role in the development of edema, especially in the neonate, but also at 
a later age in patients with incipient heart failure and with decreased 
renal blood flow (forward failure). Patients with hypokalemia also have 
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a tendency to edema. However, these patients reveal additional signs 
characteristic of low serum potassium levels (muscular weakness, 
pseudoparalyses, ECG changes), and their medical history is marked 
by chronic use of laxatives or diuretics. 

Tubular renal disorders as cause of edema can be diagnosed on 
the low serum levels of sodium, chloride, or potassium, as well as some 
other manifestations of renal insufficiency. Iatrogenically induced 
edema, i.e., water intoxication due to improperly prepared infusions, 
should be considered in children who have received parenteral fluids. 
Patients with hypo-osmolar edema have an unfavorable prognosis be- 
cause of the almost inevitable occurrence of intracellular edema, espe- 
cially in the CNS, and because of danger of permanent brain damage. 
These complications may be expected to occur whenever the serum 
sodium level drops below 120 mmol/liter (/typonatremic dehydration). 


21.5 Edema in Endocrine Disorders 


Cushing's syndrome 
Myxedema 


Edema in patients with drug- or tumor-induced Cushing's syndrome 
raises no differential diagnostic difficulty. Myxedema due to thyroxine 
deficiency should be suspected as cause of edema if the palpating finger 
does not produce pitting in the skin of the examined subject. Pitting is 
absent in this condition because the interstitium of the subcutaneous 
tissues contains mostly mucopolysaccharides in addition to water. 


21.6 Facial Edema 


Local edema, confined to the face only, is seen in some forms of severe 
anemias, after vigorous crying spells, in pertussis, or after excessive 
rubbing of the eyes. However, it may also be caused by medicaments, 
such as salicylates, antipyretics containing various drug combinations, 
penicillin, or nitrofurantoin. 

That local infections in the drainage area of the submandibular 
lymph nodes (paranasal sinuses, teeth, tonsils) can lead to blockage 
and stasis of the lymph is easily overlooked. The impression of unilat- 
eral or bilateral facial edema may arise. However, the swelling disap- 
pears after the inflammatory process has subsided. Rarely, incipient 
dermatomyositis or thrombosis of the cavernous sinus may cause facial 
edema. 
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22 Hypertension 


22.1 Renal disorders 

22.2 Endocrine disorders 
22.3 Neurogenic disorders 
22.4 Cardiovascular disorders 


22.1 Renal Disorders 


Glomerulonephritis 
Pyelonephritis 
Hydronephrosis 
Renovascular disorders: 
Renal artery stenosis 
Periarteritis nodosa 
Aneurysm 
Arteriovenous fistula 
Vascular compressions 
Fanconi-Schlesinger syndrome 


If blood pressure elevation is discovered in a child, the diagnosis to be 
considered immediately is renal disease. Frequently the patient has 
chronic glomerulonephritis with markedly impaired renal function, 
funduscopic changes (hypertensive retinopathy), or advanced pyelone- 
phritis (Chap. 20, Section 3). 

Renovascular disorders have to be looked for by radiologic means 
(delayed excretion of the contrast material on the involved side, differ- 
ence in concentration between the two sides, difference in kidney 
length, prolonged visualization of the renal pelvis, and higher concen- 
tration of the contrast medium on the involved side) and documented 
by angiographic methods. If aneurysm, arteriovenous fistula, vascular 
compressions, or periarteritis nodosa is suspected in the kidney area, 
angiography is the diagnostic method of choice. 
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Patients with the Fanconi-Schlesinger syndrome (multiple mal- 
formations, mental and motor retardation, generalized osteosclerosis) 
have hypertension as a concurrent finding owing to the associated 
nephropathy and nephrocalcinosis. 


22.2 Endocrine Disorders 


Cushing’s syndrome 
Pheochromocytoma 

Hyperthyroidism 

Hyperaldosteronism (Conn’s syndrome) 


Of the hormonally induced forms of hypertension, Cushing’s syndrome 
and hyperthyroidism cause no differential diagnostic difficulty. 


Pheochromocytoma 

In pheochromocytoma, hypertension occurs in paroxysms. Ninety 
percent of these catecholamine-producing tumors originate in the ad- 
renal medulla and produce more epinephrine than norepinephrine. The 
hypertension in this condition is a form of stress hypertension and is 
associated with tachycardia and with a rise in the systolic blood pres- 
sure because of the increased cardiac output. The less frequently 
occurring extra-adrenal pheochromocytoma secretes only norepineph- 
rine. This is the reason that not only a systolic but also a diastolic 
elevation in blood pressure develops in this disease, along with 
bradycardia. The other manifestations (during an attack: malaise, vom- 
iting, abdominal pain, profuse sweating, and pallor; during the 
paroxysm-free interval: weight loss, a tendency to hyperglycemia, and 
glucosuria) do not contribute much to the differential diagnosis, unless 
the paroxysmal character of the disorder is noted. 


Diagnosis: Demonstration of elevated catecholamine and vanillyl- 
mandelic acid (VMA) excretion in the urine (normal VMA less 
than 6 mg in 24 hours) confirms the suspicion. The use of epineph- 
rine- or ephedrine-containing drugs as well as of antihypertensive 
medicaments and/or the ingestion of bananas, coffee, and foods 
containing vanilla should be withheld for 2 days prior to urine 
collection. In a doubtful case, a histamine or tyramine provoca- 
tive test may be carried out (though only in a hospitalized pa- 
tient). The intravenous pyelogram will frequently suffice to de- 
cide which side is involved. However, an angiogram may be 
required in some cases. 


Conn’s Syndrome 


Hypertension due to primary aldosteronism in patients with 
hyperplasia or tumors of the adrenal cortex attracts attention because 
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of the association with chronic diarrhea, generalized fatigue, and 
periodic muscle paralysis resulting from hypokalemia. These patients 
have concurrent hypernatremia and hyperchloremia. Children show 
delayed growth. Secondary aldosteronism should be suspected in 
cases of tubular renal disorders and renal potassium loss. The patients 
always have polyuria, polydipsia, and isosthenuria. 


Diagnosis: Repeated demonstration of elevated urinary aldosterone 
excretion. 


22.3 Neurogenic Disorders 


Encephalitis 

Brain injury 

Tumor 

Thallium poisoning 

Mercury poisoning (Selter-Swift-Feer syndrome) 
Arsenic poisoning 


Hypertension in cerebral disorders (encephalitis, brain contusion, 
tumors) is never monosymptomatic and therefore presents no diagnos- 
tic problems. A blood pressure elevation may serve as a diagnostic clue 
in chronic mercury poisoning (Selter-Swift-Feer syndrome, pink dis- 
ease, acrodynia). Characteristic of this disorder are findings such as 
tachycardia, hypertension, exanthems associated with autonomic dys- 
functions, and negativistic behavior. 


22.4 Cardiovascular Disorders 


Hyperkinetic heart syndrome 
Coarctation of the aorta 

Patent ductus arteriosus (Botallo) 
Arteriovenous aneurysm 

Aortic regurgitation 

Heart failure 


Beginning with prepuberty, hypertension due to cardiovascular disor- 
ders is encountered in children in the form of ''puberal hypertension” 
or "stress hypertension” and may be associated with the hyperkinetic 
heart syndrome (Chap. 8, Section 1). This type of hypertension pre- 
sents frequently, especially in the office, with tachycardia (rarely brady- 
cardia), clammy extremities, and mild conjunctival injection. The 
blood pressure normalizes quickly after physical exercise and reassur- 
ance of the patient. 

Elevation of blood pressure due to increased cardiac output may 
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be observed in certain cardiac and vascular lesions (severe patent 
ductus arteriosus, aortic regurgitation, arteriovenous aneurysm with 
reactive increase in cardiac output). A coarctation of the aorta as 
cause of hypertension can be easily recognized because the hyperten- 
sion is confined to the upper extremities; the foot pulses are feeble or 
absent, and the blood pressure is low in the lower extremities. If blood 
pressure readings vary between the right and left extremity, one should 
look for vascular anomalies, especially of the aortic arch, or for exter- 
nal vascular compressions in the drainage area of the extremity with 
the low blood pressure. 

Characteristic of aortic regurgitation is the elevation of the sys- 
tolic blood pressure only, with a widened pulse pressure and a collapsing 
pulse. The diastolic blowing murmur in the right second intercostal 
space and the third left intercostal space confirms the diagnosis (Chap. 
10, Section 2). 

The increased venous pressure in congestive heart failure may be 
transmitted to the arterial segment of the blood circulation and may 
result in elevation of both the systolic and the diastolic blood pres- 
sures. Characteristically, the hypertension subsides in this form of 
"congestive hypertension’’ after digitalization, whereas a rise in blood 
pressure may occur if the heart failure is caused by hypertension that 
has gotten out of control. 
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23 Uremia, Oliguria, 
Anuria 


23.1 Renal Disorders 


Glomerular disorders: 

Diffuse extramembranous glomerulonephnitis 

Acute diffuse proliferative glomerulonephritis 

Chronic diffuse proliferative glomerulonephritis 

Acute membranoproliferative glomerulonephritis 
Interstitial disorders: 

Pyelonephritis 

Obstructions with interstitial nephritis 
Malformations: 

Polycystic disease 

Multicystic dysplasia 

Renal cysts 

Renal agenesis 
Vascular disorders: 

Renal venous thrombosis 

Renal artery stenosis 

Renal artery embolus 

Shock kidney 

Crush kidney 

Hemolytic-uremic syndrome 

Poisoning 


An increase of BUN, serum creatinine, and uric acid is almost always 
of renal origin in the child. Besides the abnormalities listed above, one 
finds in uremia a metabolic acidosis with an increase in depth of 
breathing, a decrease of the glomerular filtrate, oliguria, a tendency to 
edema, anemia, and progressive signs of a uremic neuropathy (active 
reflexes; tendency to convulsions, somnolence, or coma). 
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Glomerulonephritis 

If production of urine is maintained, the urinary findings may still be 
unremarkable or the blood pressure elevation may be absent in cases of 
acute glomerulonephritis. A sudden onset of edema may lead to 
pseudouremia owing to cerebral edema and to increase in cerebrospi- 
nal fluid pressure, even though BUN and serum creatinine do not show 
as yet any appreciable elevation. Only after the cerebral edema has 
subsided do the other symptoms and signs characteristic of acute 
glomerulonephritis appear. 

Conversely, a transient retention of BUN and serum creatinine 
may occur in the nephrotic syndrome (membranous glomerulopathy, 
minimal change glomerular disease) if the nephrotic syndrome occurs 
acutely and if the edema develops rapidly, because the kidneys lack 
sufficient water for their function of clearance. The diagnosis is sup- 
ported by the presence of a normal sediment, large proteinuria, hypo- 
proteinemia, the characteristic electrophoresis diagram, and the rapid 
drop of the BUN after infusion of albumin. 


Interstitial Disorders 

If the metabolic acidosis is especially resistant to therapy, interstitial 
nephritis may be suspected. This holds especially true if the patient’s 
past medical history reveals chronic urinary tract infections or obstruc- 
tions, or if the scout film of the abdomen suggests a shrunken kidney. 


Malformations 

Malformations of the lower urinary tract may be present in the young 
infant. They can be made visible with the aid of an excretory urogram 
or of a radionuclide scan, if the BUN is below 28.55 mmol/liter (80 
mg/100 ml). A poor excretory capacity frequently hampers the diagnos- 
tic efforts. 


Vascular Disorders 

If a previously normal kidney fails acutely, vascular disorders should 
be considered, such as renal vein thrombosis in the dehydrated new- 
born or infant (findings: proteinuria, hematuria, azotemia, distinctly 
palpable renal mass). Acute renal failure may result also from acute 
renal artery occlusion due to emboli in children with cardiac disorders, 
especially with endocarditis, or with mitral or aortic valve lesions. The 
association of an acute abdomen with rapidly progressive renal failure 
and marked hematuria may lead to the correct diagnosis in such cases. 
In the nephrotic syndrome, the decrease in the circulating blood vol- 
ume and the diminution of the blood flow in the renal vein at the time of 
acute edema can produce a renal venous thrombosis in rare cases. 
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Shock Kidney 

A shock kidney can be the result of purely hemodynamic factors during 
any period in the child’s life (an accident, severe blood loss, dehydra- 
tion). The condition may be aggravated by the development of the 
crush kidney, owing to intravascular hemolysis, to myolysis following 
trauma, or to disseminated intravascular coagulation (consumption 
coagulopathy). Characteristic of the shock kidney is progressive 
oliguria resulting from a marked diminution of renal blood circulation. 
The urine sediment is scant and has a low specific gravity and a high 
sodium content due to tubular failure. 


Hemolytic-Uremic Syndrome 
(Gasser’s Syndrome) 
The hemolytic-uremic syndrome is encountered usually in infants and 
young children, most frequently after a viral infection. Its characteris- 
tic features are a peracute hemolytic anemia without demonstrable 
antibodies, fragmented erythrocytes, thrombocytopenia, and con- 
sumption coagulopathy with fibrin depositions in the glomerular capil- 
laries and the glomerular arterioles (associated with focal or partial 
necrosis of the glomeruli), or bilateral renal cortical necrosis. Parallel- 
ing the degree of renal failure, there is retention of fluids and electro- 
lytes; elevation of BUN, of serum creatinine, and of uric acid; micro- 
scopic and gross hematuria, oliguria, or anuria. 

Similar clinical findings may be noted in certain forms of poison- 
ing (mercuric chloride, carbon tetrachloride, ethylene glycol). 


23.2 Prerenal Causes of Uremia 


Restricted salt intake 
Decreased circulatory blood volume 
Heart failure 


Disorders that induce azotemia by a prerenal mechanism are not infre- 
quent in children. Such conditions are seen especially after surgical 
procedures, if salt loss due to vomiting or diarrhea has occurred prior 
to the procedure, if the patient has been on a low salt diet, if infu- 
sions low in salt or free of salt were administered, or if gastrointes- 
tinal suction was applied without the appropriate replacements. There- 
fore, a child with pylorospasm and severe vomiting runs the risk of 
developing renal failure due to extrarenal causes. The same danger 
looms over children who are severely hypovolemic as consequence of 
extracellular or intracellular loss of water and salt. 

The sudden rise of the BUN to very high values in children who 
have had no previous renal diseases should always suggest azotemia due 
to prerenal causes, such as lack of salt. In spite of a marked rise in BUN 
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there is frequently no concomitant hyponatremia or hypochloremia, 
since the body always tries to preserve isotonic conditions by decreas- 
ing the plasma volume. A hypo-osmolar hypovolemia may develop 
only later. A diet extremely low in salt or parenteral infusions free of 
salt may also lead to a prerenal azotemia in children with renal dis- 
eases. The same holds true of patients in a diabetic coma if they receive 
excessive quantities of parenteral infusions with inadequate amounts of 
salt or of children with heart failure, especially if they receive continu- 
ous or high doses of saluretics. Prerenal azotemia is characterized by 
oliguria, an unremarkable or even normal urine sediment, or little or no 
urinary excretion of sodium and chloride (negative silver nitrate test). 
A rapid drop in BUN following the infusion of sodium chloride so- 
lutions confirms the diagnosis. 


23.3 Postrenal Causes of Uremia 


Obstructions 
Urinary retention 


Postrenal causes of uremia should be suspected if little or no urine is 
produced and if the urinary bladder is distended. Palpable megaureters 
due to stenoses at the insertion site of the ureters may be found in 
young infants. Obstructions of the lower urinary tract have to be 
demonstrated radiologically. 
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24 Manifestations 
Involving 
the Meninges 
(Meningism) 


24.1 Systemic Diseases 


Febrile illnesses 

Pneumonia 

Lymphadenitis: cervical, occipital 
Tonsillitis 

Rheumatoid arthritis of the cervical spine 
Injury 

Anomalies of the vertebral bodies 
Spastic type of cerebral palsy 


Meningism, with positive Kernig’s and Brudzinski’s signs even in the 
absence of headache, is not a rare finding in children with fever. 
Unnecessary lumbar punctures can be avoided if one succeeds in 
demonstrating painful cervical lymph nodes, tonsillitis, a retro- 
pharyngeal abscess, or pneumonia (especially of the upper lobe). It 
should be investigated whether the limitation of motion of the neck is 
purely of muscular origin or due to pain in the joints of the individual 
vertebrae. Frequently, the limitation of motion is only partial. If the 
medical history is negative for injuries, one should also consider 
rheumatoid arthritis of the cervical vertebrae, though this condition is 
rare. Stiffness of the neck and limitation of motion due to the spastic 
type of cerebral palsy or to anomalies of the vertebral bodies raise no 
differential diagnostic difficulties. 


24.2 Meningism due to Diseases 
of the CNS 


Bacterial meningitis 
Viral meningitis 
Meningoencephalitis 
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Abscess 

Tumor 

Leukemia 

Hemorrhages (rare): 
Subarachnoid hemorrhage 
Subdural hemorrhage 
Epidural hemorrhage 

Galactokinase defect 

Lead poisoning 

Helminthiasis 

Cysticercosis 

Sequelae of a lumbar puncture 


Any patient with a disease of the CNS suspected to be a cause of 
meningism requires a lumbar puncture. Elevated cell counts, increased 
protein content, and elevated cerebrospinal fluid pressure suggest the 
diagnosis of a meningitis. The fontanel may not feel tense in the 
newborn or in the dehydrated infant, even if the cerebrospinal fluid 
pressure is increased. Meningism may often be absent in these pa- 
tients. Not infrequently, spontaneous opisthotonus posturing provides 
a clue to the condition. After ossification of the bony sutures of the 
skull, an increased cerebrospinal fluid pressure can be recognized only 
by the signs of an elevated intracranial pressure (headache, bradycar- 
dia, vomiting, papilledema). If the patient has passed the infant stage, 
one looks for the ‘‘spine sign’’ (disinclination to flex the spine an- 
teriorly and to touch the knees with the head while sitting) and for 
Amoss' sign (the patient, when rising to a sitting posture from lying in 
bed, does so by supporting himself with his hands placed far behind 
himself). 


Meningitis and Meningoencephalitis 

The cerebrospinal-fluid findings provide the criteria for making the 
diagnosis either of a bacterial meningitis (granulocytic pleocytosis, 
elevated protein, decreased glucose, turbid CSF) or of a viral menin- 
gitis (clear liquor, lymphocytic pleocytosis, elevated protein, elevated 
or normal glucose). Among the serous, non-purulent forms of menin- 
gitis associated with lymphocytic pleocytosis, the glucose is markedly 
decreased only in tuberculous meningitis. Cerebrospinal-fluid glucose 
and blood glucose should be determined concomitantly: the ratio of 
CFS-glucose to blood glucose = 0.5 to 0.75. 

Signs of cerebral involvement are restlessness, screaming, som- 
nolence, coma, periodic respiration, bruxism, or autonomic dysfunc- 
tions (diaphoresis, salivation, seborrhea). In addition, the patients may 
have cranial nerve paralyses, speech disturbances, marked ataxia, or 
seizures. 

These findings are the sequelae of cerebral edema due to bacterial 
meningitis. They regress rapidly upon the use of diuretics. 
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Diagnosis: EEG: Slowing and irregular pattern of the background 
rhythm; appearance of high voltage delta waves. 


The differential diagnosis of cerebrospinal-fluid findings in meningitis 
is shown in Table 16. 


Abscesses 
Purulent processes in the vicinity of the meninges (cerebral abscess, 
mastoiditis, empyema of the paranasal sinuses) should be considered in 
children whose cerebrospinal-fluid findings suggest an inflammation. 
However, it should be remembered that even patients with large brain 
abscesses may have normal cerebrospinal-fluid findings. 

If meningitis is suspected, the lumbar puncture should be per- 
formed prior to the onset of therapy with antibiotics, so that culture of 
the organism may be successful and the sensitivity of the organism can 


TABLE 16. Cerebrospinal-Fluid Findings in Meningitis: 
Differential Diagnosis 


Additional Diagnosis, 
CSF-Findings Findings Organism 
CSF turbid: Any age 
Intracellular Granulocytes 
Diplococci Exanthems 
Gram-negative Petechiae 
Skin hemorrhages Meningococci 
Diplococci Longer febrile 
Lancet-shaped episodes 
Possessing capsule Recurrences 
Gram-positive Pneumococci 
Rod-shaped Especially in 
Gram-negative infants and 
young children H. influenzae 
Rod-shaped Newborns and 
Gram-negative young infants E. coli 
Short rods Newborns and 
Gram-positive young infants L. monocytogenes 
CSF clear: Lymphocytic 
Fibrin film pleocytosis 
Acid-fast CSF glucose | 
Bacilli Cranial nerve 
involvement M. tuberculosis 
Sterile CSF Viral disease Viral meningitis 
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be tested. To initiate antibiotic therapy in a patient with nuchal rigidity 
without attempting a diagnostic evaluation is medically irresponsible. 


Brain Tumors 

A lumbar puncture should be performed with extreme caution if 
space-occupying lesions or brain tumors are suspected: acute hernia- 
tion of the medulla oblongata may occur! 

Mild pleocytosis and elevation of the cerebrospinal-fluid protein 
are found in a number of brain tumors, especially in medulloblastoma 
and neurinoma. A morphologic examination of the cells of the cen- 
trifuged cerebrospinal-fluid sediment frequently permits the initial 
cytologic diagnosis. The same holds true for meningeal involvement in 
leukemia. 


Hemorrhages 

The acute onset of occipital pain with progressive clouding of con- 
sciousness and meningism in an otherwise healthy child should call 
attention to asubarachnoid hemorrhage. Additional findings are vomit- 
ing, a falling pulse, blood pressure elevation, and occasionally fever, 
focal motor disturbances, and seizures. Transient glucosurias and hy- 
perglycemias may be misleading. In most cases, one finds vascular 
malformations, especially angiomas in children; arteriovenous 
aneurysms are observed at a later age. Therefore, the search for a 
vascular bruit over the skull is important. 


Diagnosis: Funduscopic examination: hemorrhages. If several tubes 
of cerebrospinal fluid are obtained during the lumbar puncture, 
the fluid in each tube is more or less equally blood-stained. If the 
hemorrhage is not recent, the CSF is xanthochromic and contains 
crenated erythrocytes. Red cell phagocytosis is observed in the 
CSF sediment 12 hours after onset of hemorrhage. The last- 
named finding helps to distinguish between a subarachnoid 
hemorrhage and a traumatic lumbar puncture. Bilateral carotid 
angiography should be performed after the acute symptoms have 
subsided; vertebral artery angiography is required if hemorrhage 
is suspected due to vascular anomalies in the posterior fossa. 


Subdural Hemorrhage, Subdural Effusion 

No blood is found in the cerebrospinal fluid in subdural hemorrhage, 
since the subdural space does not communicate with the subarachnoid 
space. In subdural hemorrhage, liquor obtained by lumbar puncture 
becomes bloody only if the arachnoid has been torn. The hematoma 
transforms slowly into a serous effusion after the hemorrhage has 
ceased. It is of diagnostic importance that the posthemorrhagic sub- 
dural effusion occurs not only after birth injuries or known skull in- 
juries in children but also after meningitis, in this instance mainly due 
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to pneumococci. Severe nutritional disturbances, especially hyperos- 
molar hypernatremic dehydration, may also result in subdural effu- 
sions. 

The manifestations develop slowly at first in these conditions, but 
the meningeal signs become more distinctive as the disease progresses: 
occipital headache; seizures; increased intracranial pressure (radiolog- 
ically demonstrable widening of the cranial sutures); later, signs of 
herniation at the foramen magnum. Frequently and for a long time, 
subdural effusions may persist with only a few symptoms, such as 
nausea, refusal of food, hyperreflexia, or lack of movement. There 
need be no meningism and no indication of a slowly developing hy- 
drocephalus. Transillumination of the head can be performed with the 
aid of a flashlight in any young infant suspected of having a subdural 
effusion (positive only with an effusion larger than 5 mm in diameter) 
and can be followed by a transfontanel subdural tap. 


Epidural Hemorrhage 

Only rarely does epidural hemorrhage manifest with meningism since 
as a rule it remains strictly localized. The patient presents with pro- 
gressively rising intrancranial pressure, characteristic focal neurologic 
Signs, or signs of midbrain herniation, such as ipsilateral mydriasis or 
contralateral hemiparesis with positive Babinski’s reflex (neurosurgical 
emergency). As a rule, epidural hemorrhage is a sequel to trauma. 


Galactokinase Defect 
See Chap. 31 and Chap. 17, Section 3. 

A patient with galactokinase defect can have a rapidly increasing 
head circumference, and this may lead to the impression that he or she 
has a pseudotumor cerebri. 


Lead Poisoning 

Lead poisoning may manifest in an infant with signs of a meningitis. 
Additional findings of this condition are basophilic stippling of he 
erythrocytes, bluish-black discoloration of the gingiva due to lead 
sulfite, abdominal colics, constipation, and polyneuritis. 


Ascaridiasis and Cysticercosis 

Meningeal irritation, confusion, and seizures may occur in patients 
with severe ascaridiasis. The cerebrospinal fluid is usually normal. A 
meningitis due to cysticercosis may present with meningism, increased 
intracranial pressure, and involvement of the cranial nerves, such as 
seen in basal meningitis. The cerebrospinal fluid may reveal marked 
eosinophilic pleocytosis. 
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Seizures always constitute serious disorders in children and should be 
evaluated promptly. If the child’s age is taken into consideration, 
certain tentative diagnoses can be made at the time of the first attack. 


25.1 Seizures in Newborns 


Asphyxia 
Cerebral hemorrhage 
Hypoglycemia: 
Intrauterine growth retardation 
Infant of diabetic mother 
Exomphalos-macroglossia-gigantism syndrome of Beckwith- 
Wiedemann 
Leucine sensitivity 
Galactosemia 
Fructose intolerance 
Hypocalcemia: 
Rickets 
Hypoparathyroidism 
Pseudohypoparathyroidism 
Hypomagnesemia 
Pyridoxine dependency 
Tetanus 
Disturbances of water and electrolyte metabolism 
Overdose of medicaments 
Disturbances of amino acid metabolism 


In the neonate one observes not infrequently only brief jerking of the 
extremities, a stiffening of the body, or conjugate ocular deviation. 


231 


25 Seizures 


Most commonly, especially in the immature newborn, the seizures are 
sequelae of anoxia following a difficult delivery and are associated with 
cerebral edema and microhemorrhages. In the mature infant, particu- 
larly if he or she is overweight, one should consider the possibility of 
massive hemorrhages due to trauma, especially if there is likelihood 
that the brain has suffered damage from hypoxia. 

Findings in massive hemorrhage: unilateral seizures, somno- 
lence, retinal hemorrhages, and progressive centrally induced dyspnea 
in an infant with initially normal lungs and heart. Bloody spinal fluid. 


Hypoglycemia 
(See Chap. 31) 


Seizures due to hypoglycemia are likely to occur particularly in infants 
with intrauterine growth retardation (Chap. 41, Section 3), ininfants of 
diabetic or prediabetic mothers, or in patients with the Beckwith- 
Wiedemann syndrome (exomphalos-macroglossia-gigantism syn- 
drome, Chap. 19). 


Hypoglycemia due to Leucine Sensitivity 

(Cochrane’s Syndrome) 

The diagnosis of leucine sensitivity is easily missed in the neonate, 
unless one recognizes the association between the food intake and the 
severe generalized tonic-clonic or atonic hypoglycemic seizures that 
are resistant to therapy. The manifestations may be very subtle during 
early infancy. Persistent crying, refusal to drink, or vomiting misleads 
the observer, unless the blood glucose is determined during the attack. 
Commonly, the fasting blood glucose, too, is low. These infants have 
an unfavorable prognosis unless the disease is recognized promptly and 
a diet low in leucine provided, since permanent CNS damage is inevi- 
table otherwise. 


Galactosemia 

The hypoglycemic seizures following the ingestion of milk are usually 
easily recognized because of the prolonged jaundice and hepato- 
megaly. Mild forms (galactokinase defect) may, however, be more 
difficult to recognize. 


Fructose Intolerance 

In children with fructose intolerance, the intake of fructose-containing 
food (fruits, cane sugar, sucrose-containing milk formulas, fruit juices, 
carrots) may lead immediately to hypoglycemic, shock-like states or 
coma. The blood glucose is markedly decreased. 
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Hypocalcemia 

Hypocalcemia can be expected to occur in newborns and young infants 
who are fed cow’s milk that is rich in phosphates. The cause of this 
form of hypocalcemia is the inadequate renal excretion of phosphate, 
leading to a secondary hypocalcemia. 

The diagnosis of tetany due to hypocalcemia during the healing 
phase of rickets, as seen in the spring months or after administration of 
vitamin D, causes no diagnostic difficulties. These patients have the 
usual manifestations of rickets, an elevated serum alkaline phos- 
phatase, and subclinical spasmophilia. 


Idiopathic Hypoparathyroidism 

Tetanic convulsions and often even tonic-clonic seizures are never 
monosymptomatic in patients with idiopathic hypoparathyroidism. De- 
fective dental enamel, brittle nails, cataracts during the first year of life, 
marked lymphocytopenia and immunologic deficiencies due to thymic 
aplasia, a tendency to candidiasis, to recurrent diarrhea and to infec- 
tions, all point, along with hypocalcemia and hyperphosphatemia, to a 
parathyroid defect (DiGeorge’s syndrome). Patients with a variant of 
idiopathic hypoparathyroidism (pseudohypoparathyroidism), that is 
characterized by short stature, mental retardation, and shortening of 
the ulnar metacarpal bones (the index finger is the longest finger) may 
also have tetanic seizures owing to hypocalcemia. The parathyroid 
glands are anatomically normal in this form of pseudohypo- 
parathyroidism. The condition is characterized by a pathologic response 
to parathyroid hormone, resulting in failure of the hormone to activate 
specific adenylcyclase in bone and kidney. This dominantly inherited 
disorder is diagnosed by the demonstration of failure of the kidneys to 
respond with an increased phosphate excretion after administration of 
parathyroid extract. 


Other Causes of Seizures 


Hypomagnesemia 

If an infant with hypocalcemia has seizures that are not responding to 
calcium, vitamin D, or parathormone therapy, the serum magnesium 
level should be determined. Abnormally low magnesium levels may be 
encountered in children with inadequate nutrition, malnutrition, or 
malabsorption; in children who have had surgery, are recovering from 
diabetic coma, have cirrhosis of the liver or renal tubular damage, or 
sporadic congenital idiopathic hypomagnesemia. 


Pyridoxine Dependency 


Seizures very resistant to treatment are observed during the first hours 
or days of life in infants with pyridoxine dependency. If the above- 
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listed diseases are eliminated as cause of the seizures, an attempt 
should be made to stop the convulsions with a parenteral dose of 5 to 10 
mg of vitamin B,. In a given case, this treatment may show positive 
results within 5 to 15 minutes. A predilection to seizures is noted in 
infants whose mothers have received high doses of vitamin B, in 
pregnancy or in infants who require unusually large amounts of this 
vitamin because of a hereditary metabolic abnormality. The EEG ex- 
hibits nonspecific changes, such as are seen in many cases of infantile 
seizures. The infants are restless between the seizures and react to 
acoustic or mechanical stimuli with twitching. They blink and their 
eyes move in an uncoordinated way. Pyridoxine dependency should be 
distinguished from pyridoxine deficiency, a condition which occurs in 
infants whose dietary intake of vitamin Bg is extremely inadequate. 
These infants also show increased irritability and fretfulness, and they 
may have seizures. Most commonly they also suffer from gastrointes- 
tinal disturbances. The EEG is abnormal. A tryptophan load test is 
followed by increased urinary excretion of xanthurenic acid (in con- 
trast to pyridoxine dependency, in which the xanthurenic acid excre- 
tion remains normal). 


Tetanus 

Tetanus of the newborn and infant frequently remains unrecognized in 
today’s civilized societies. This is because physicians rarely include 
this disease in their differential diagnosis, even if typical opisthotonus 
or trismus is present besides nonspecific tetanic or clonic seizures. The 
predominant involvement of the facial, nuchal, and dorsal musculature 
and of the areas innervated by the cranial nerves (manifested as dis- 
tinctly increased muscle tone or mild meningism), should alert the 
physician to search for a portal of entry, especially near the umbilical 
wound. 


Disturbances of Electrolyte Balance 

Newborns and infants are most likely to develop seizures if the blood 
osmolality is subject to marked fluctuations, such as occur in dehydra- 
tion or during rehydration. This holds true for hypertonic dehydration 
with hypernatremia, as well as for hypotonic dehydration, especially 
due to hyponatremia. Severe seizures may occur because of incorrect 
parenteral fluid and electrolyte administration. This mistake may cause 
permanent neurologic damage, particularly if the infusion was given 
too rapidly. 


Disturbances of Amino Acid Metabolism 
For disorders associated with seizures, see Chap. 29, Section 2. 
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25.2 Seizures after the Age 
of Six Months 


Sporadically Occurring Seizures 


Febrile seizures (up to the age of 5 years) 
Intracranial infections: 

Meningitis 

Encephalitis 
Tetanus 
Poisoning: 

Phenothiazines (Chap. 28, Section 1) 

Antihistaminics (Chap. 28, Section 1) 

Nicotine 

Analeptics 

Pentylenetetrazol 

Theophylline 

DDT 

Corticosteroids 
Metabolic disorders (Chap. 29, Section 2) 
Dehydration, correction of fluid loss 
Circulatory disturbances: 

Acute hemiplegia 

Hemorrhages 

Vascular occlusions 

Uremia and pseudouremia 

Syncope 

Heart block 

Paroxysmal tachycardia 
Space-occupying lesions: 

Tumor 

Brain abscess 

Pseudotumor cerebri 
Parasitoses: 

Ascaridiasis 

Cysticercosis 

Echinococcosis 


If convulsions occur after the sixth month of life, nonepileptic seizures 
(sporadically occurring seizures) of intracerebral or extracerebral ori- 
gin should be excluded first. 


Febrile Seizures 
Febrile seizures occur predominantly in children between the ages of 2 
and 4 years. They are characterized by their association with a viral 


235 


25 Seizures 


infection, the occurrence of the convulsion shortly before and during 
the temperature rise or during the decline of the fever, the short 
duration of the seizure, and the presence of a normal EEG, except 
during the postictal state. The criteria that speak against a febrile 
seizure are the occurrence before the sixth month of life and after the 
fifth year of life, a seizure duration longer than 5 minutes, recur- 
rence of the seizure more than 3 times on the same day and the following 
day, or convulsions associated with other infections, seizures involving 
one side of the body, focal seizures, postictal pareses, or an abnormal 
EEG. If the patient is known to have brain damage or a familial 
tendency toward epilepsy, the diagnosis of a febrile convulsion is to be 
made only with great reservations. On the other hand, the familial 
occurrence of febrile seizures supports the diagnosis of a febrile con- 
vulsion. If there is any doubt as to the diagnosis, in any case during the 
first year of life, a meningitis or encephalitis has to be excluded by a 
lumbar puncture. 


Tetanus 


(See Chap. 25, Section 1) 

Poisoning, Dehydration, Metabolic 

Disturbances 

Poisoning (Chap. 5) should be considered immediately in any child 
who has convulsions. Also dehydration or correction of fluid loss 
(Chap. 25, Section 1) may induce seizures in the infant even after the 
age of 6 months. Metabolic disorders (Chap. 29), beginning at the age 
of 6 months or later, may present as convulsions. 


Acute Hemiplegia of Infancy 
Hemorrhages or vascular occlusions can cause acute unilateral or 
generalized seizures in children, beginning with the first year of life. 
The patients may or may not have fever and a disturbed sensorium; 
hemiplegia may occur, and as a rule it will not subside completely. 
Aphasia may ensue in right-handed persons with right-sided paralysis. 
Causes: congenital vascular malformations, hemangiomas, ar- 
teriovenous aneurysms, congenital miliary aneurysms; occlusions of 
the middle cerebral artery or its branches by emboli in patients with 
cardiac lesions and right-to-left shunts, in patients with endocarditis, or 
coarctation of the aorta; venous thromboses in patients with dehy- 
dration and severe infections; abscesses; complications of throm- 
bocytopenic purpura, sickle cell anemia, lupus erythematosus, periar- 
teritis nodosa, or homocystinuria. Transient recurrent hemipareses, 
with or without focal seizures, are reminiscent of Moyamoya disease 
(basal occlusive disease with telangiectasia, Chap. 27, Section 1), a 
disorder that can be demonstrated only by repeated angiography. 
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Uremia and Pseudouremia 

The blood pressure should be measured in children with convulsions, 
since seizures may herald, though very rarely, the onset of an acute 
nephritis (Chap. 22, Section 1). The occurrence of convulsions in 
patients with marked edema at the height of a nephrotic syndrome 
raises no diagnostic difficulties. 


Syncope 

Syncopal attacks can be expected to occur in children after the age of 4 
years, with the peak around puberty. Usually they are the result of 
psychologically induced vasovagal reflexes with vasomotor collapse. 
They may lead to transient loss of consciousness, occasionally with 
brief generalized tonic-clonic seizures (enuresis possible). Of diagnos- 
tic importance are autonomic manifestations, such as diaphoresis, cold 
extremities, poor appearance, or hyperventilation (in expectation of an 
injection, for example) that precede the syncope or occur concomi- 
tantly with it. In addition to obtaining information about the blood 
pressure, the physician should evaluate the cardiac function in every 
case (comparison between the blood pressure readings obtained in the 
recumbent and the upright positions, ECG). Disturbances of the car- 
diac rhythm, especially paroxysmal tachycardia, may induce convul- 
sions. Characteristic of a syncope of cardiac origin is the absence of 
premonitory autonomic symptoms. 


Brain Tumors 

Space-occupying lesions must be considered in every child who 
presents for the first time with a seizure, even if it is not a focal 
seizure (Chap. 24 and Chap. 26). The possibility of a tumor of the 
cerebrum should be entertained first, since this type of tumor consti- 
tutes approximately one-third of the brain tumors in children. The 
closer to the cortex of the brain the tumors are located, especially in 
the area of the precentral gyrus, the more likely they are to induce 
seizures. Convulsions are occasionally the only manifestations of these 
usually slowly growing tumors. Therefore, a correct diagnosis may 
frequently elude the physician for a long time, unless he or she con- 
tinues to re-evaluate the patient for tumors or for intracranial shifts 
with echoencephalography, angiography, scintigraphy, or computed 
axial tomography (CAT scan). 

Half the brain tumors in childhood develop infratentorially in the 
posterior fossa (cerebellar tumors, 40%; brain stem tumors, 15%). 
Infratentorial tumors never present with convulsions. Not until pro- 
gressive elevation of the intracranial pressure develops, owing to 
obstruction of the aqueduct, are seizures triggered. Also the character- 
istic tonic seizures (cerebellar fits) develop at a very advanced stage, 
i.e., long after the diagnosis should have been made. 
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Brain Abscess 
Abscesses of the cerebrum frequently cause seizures. The triggering 
mechanism of these convulsions may initially be obscure, because the 
inflammatory manifestations are often extremely subtle (only slight 
changes of the hemogram or the erythrocyte sedimentation rate; no 
signs of increased intracranial pressure). 

Predisposing factors: right-to-left shunts, bronchiectases, states 
after staphylococcal meningitis. 


Pseudotumor Cerebri 

The diagnosis of pseudotumor cerebri is very difficult to make. Focal 
seizures, progressive headache, vomiting, signs of increased intracra- 
nial pressure, papilledema, and radiologically demonstrable separation 
of the sutures of the skull are not conclusive evidence of a malignancy; 
they can be observed in pseudotumor cerebri as well. Thorough diag- 
nostic investigations are required in every case (EEG, echoen- 
cephalography, x-ray films, scintigraphy, angiography, computed axial 
tomography) in order to establish the diagnosis. If all the investiga- 
tional efforts yield negative results, the diagnosis of a pseudotumor 
cerebri may be entertained. The following conditions are considered 
possible causes of this disorder: circumscribed disturbances of blood 
circulation due to venous congestion, such as in otitis media associated 
with dural sinus thrombosis, circumscribed encephalitis, or adhesive 
arachnitis. Only protracted observations can confirm this diagnosis. 


Parasitoses 

Depending on the location in the CNS, larvae of the roundworm 
Ascaris lumbricoides, cysticerci of the pork tapeworm (Taenia solium), 
or hydatid cysts of the dog tapeworm (Echinococcus granulosus) that 
have entered the brain may cause seizures, meningeal irritation, cranial 
nerve palsies, ataxia, aphasia, hydrocephalus, psychotic states, or 
psychosocial and mental retardation. Serious differential diagnostic 
difficulties arise if it is impossible to confirm the diagnosis by the 
radiologic demonstration of intracerebral calcifications, by the pres- 
ence of a high protein content and of eosinophils in the CSF, by a 
marked eosinophilia, and by the demonstration of serum antibodies. 


Seizures of Psychogenic Origin 


Breath-holding attacks 
Hysterical fits 
Hyperventilation 


If the possibility of sporadic seizures has been excluded at the time of 
the first convulsion or a recurrent convulsion, seizures of psychogenic 
origin should be considered. They do not require specific treatment and 
have a good prognosis. 
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Breath-Holding Attacks 

Breath-holding attacks can be observed in children from the end of the 
first year up to the fourth year of life. Characteristically, these attacks 
can be traced to some emotional experiences, such as a mild trauma or 
a reaction to a disciplinary measure. The child cries out briefly; this is 
followed by apnea of short duration, deep cyanosis, tonic-clonic con- 
vulsions, and occasionally even opisthotonus. All of these manifesta- 
tions subside slowly after respiration has been resumed (cyanotic type 
of breath-holding spell). On the other hand, apnea may also be accom- 
panied by syncope with circulatory failure and marked pallor (pallid 
type of breath-holding spell). The pallid type of breath-holding spell 
starts also with an emotional insult and is followed by loss of con- 
sciousness. The other features resemble those of the cyanotic type and 
may include opisthotonus and seizures. The breath-holding attacks are 
due to hypoxia. The EEG is normal during the seizure-free interval. 


Hysterical Fits 

Hysterical fits can be expected to occur in children of school age. 
These seizures can be easily recognized because the clinical picture 
reveals obvious histrionic behavior and a tendency to imitate various 
symptoms. As a rule, muscle contractions do not occur as rapidly as in 
a true clonic seizure. When tonic seizures are imitated, the patient 
demonstrates worm-like movements with distinct exaggeration if ob- 
served by others. Also the characteristic findings of the true seizure are 
absent, such as a pale face covered by sweat, hypersalivation, biting of 
the tongue, enuresis, and, as a rule, an injury caused by the fall. 
However, an injury due to the fall does not necessarily exclude a 
psychogenic seizure, nor does a transient disorientation as to time and 
place, or the occurrence of a postconvulsive sleep. An especially 
prolonged ‘‘seizure’’ or persistent ‘‘paralyses’’ or ‘‘contractures’’ 
without corresponding abnormal reflexes support the diagnosis of hys- 
teria. The EEG is normal even during the attacks. 


Tetany due to Hyperventilation 

Hyperventilation as a cause of seizures should also be considered in 
pubescent children. As a rule, hyperventilation is induced intentionally 
or through fear and is associated with palpitation, paresthesias, and 
respiratory alkalosis. The rapid therapeutic response to breathing into 
and from a plastic bag under exclusion of fresh air supports the diag- 
nosis. However, alkalosis due to hyperventilation, associated with 
tetanic seizures, can also be observed in lesions involving the brain, 
especially the brain stem. 


Epilepsy 


If a psychogenic origin of the seizures can be excluded, chronic recur- 
rent seizures of the epileptic variety should be considered. Therefore, 
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TABLE 17a. Differential Diagnosis of Seizures (from Solomon 
and Pium, 1976) 


Grand mal epilepsy 


Age of onset Any age 

Clinical manifestations Generalized tonic-clonic seizure 
associated with tongue biting and 
incontinence 

Postictal manifestations Sleep, confusion 

Duration of seizures Variable, usually 2 to 5 minutes or longer 

Frequency of seizures Variable 

EEG findings Tonic phase-spikes; clonic phase-spike 


and wave; postictal slowing; interictal 
paroxysmal sharp waves, spike or 
spike and waves; 15% normal 


Petit mal epilepsy 


Age of onset 4 to 12 years 

Clinical manifestations Lapse of consciousness; stare; 3 per 
second eye blinks; start and stop 
abruptly 

Duration of seizures 5 to 20 seconds 

Frequency of seizures As many as 50 or more per day 

EEG findings 3 cps spike and wave activated by 
hyperventilation 

Etiology Genetic 

Prognosis Remission by second decade usually; 


5096 develop grand mal seizures 
Focal cerebral epilepsy 
Age of onset Any age 


Clinical manifestations Motor, sensory, special sensory or 
behavioral onset; may ‘“‘march’’ then 
become generalized 


Duration of seizures Seconds to minutes; can be continuous 
(epilepsia partialis continua) 


EEG findings Focal spike or sharp wave with phase 
reversal 


Psychomotor temporal lobe seizures 
Age of onset Children and adults 
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Clinical manifestations 


Duration of seizures 


EEG finings 


Minor motor seizures 
Age of onset 


Clinical manifestations 


Duration of seizures 
Frequency of seizures 


EEG findings 


Infantile spasms 
Age of onset 


Clinical manifestations 


Duration of seizures 


Frequency of seizures 


EEG findings 


Etiology 


Prognosis 

Febrile seizures 
Age of onset 
Clinical manifestations 
Duration of seizures 
Family history 
EEG findings 
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Variable aura; automatism: staring with 
lip smacking, chewing, semipurposeful, 
confused, bizarre behavior; postictal 
confusion and drowsiness 


| to 2 minutes 


Variable; in adults: 40% wake tracing is 
abnormal, anterior temporal lobe 
discharge, with sleep, 8096 abnormal 


3 to 7 years 


Flexor or extensor spasms; akinetic, 
myoclonic jerk of extremity 


Seconds 
Multiple daily 


Slow spike and wave, or polyspike and 
wave pattern 


3 months to 2 years 


Flexor spasms of all extremities and 
head, less often extensor spasms or 
head drop spells 


Seconds; occur in clusters for several 
minutes 


Daily 


Diagnostic: High voltage mountainous 
slow waves and multifocal 
spikes-hypsarrhythmia 


Metabolic, degenerative, structural; no 
etiology found in 50% 


Depends on underlying cause; 90% will 
be retarded 

6 months to 5 years 

Grand mal 

Less than 5 minutes 

50% 


Normal interictal 
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TABLE 17b. Classification of Epileptic Seizures (from Solomon 


and Plum, 1976) 


International Classification Clinical 
Classification 
i — i UU E 
I. Partial Seizures (seizures beginning locally) Focal Cerebral 


A. Partial seizures with elementary 
symptomatology (generally without 
impairment of consciousness) 


l. With motor symptoms (includes Focal motor 
Jacksonian seizures) 

2. With special sensory or somatosensory Focal sensory 
symptoms 


3. With autonomic symptoms 
4. Compound forms 


B. Partial seizures with complex sympto- Focal cerebral- 
matology (generally with impairment of psychomotor 
consciousness) 


(temporal lobe or psychomotor seizures) 
l. With impairment of consciousness only 


2. With cognitive symptomatology 
3. With affective symptomatology 
4. With *'psychosensory" symptomatology 
5. With psychomotor” symptomatology 
(automatisms) 
6. Compound forms 
C. Partial seizures secondarily generalized Focal cerebral- 
which become 
generalized 
II. Generalized Seizures (bilaterally symmetrical 
and without local onset) 
1. Absences (petit mal) Petit mal 
2. Bilateral massive epileptic myoclonus Myoclonic 
3. Infantile spasms Myoclonic- 
infantile 
spasms 
4. Clonic seizures Generalized 
5. Tonic seizures Generalized 
6. Tonic-clonic seizures Generalized- 
grand mal 
7. Atonic seizures Minor motor 
8. Akinetic seizures Akinetic 
III. Unilateral Seizures (or predominantly) 
IV. Unclassified Epileptic Seizures Unusual Seizure 
(due to incomplete data) Variants 


The International Classification of Epilepsy uses clinical and electroencephalo- 
graphic criteria to enable a careful description of seizures, and to encourage the physi- 
cian to use consistent terminology. Once the seizure is classified, appropriate therapy 
can be chosen. Since the major headings of the International Classification group to- 
gether types of seizures that require different kinds of medicine for successful treatment, 
we prefer a simpler classification for general use. The column on the right correlates the 
terminology used in this book with that employed in the International Classification. 
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it becomes necessary at this point to try to find a classification, using 
clinical and electroencephalographic criteria. This categorization 
should include the age of the patient, the type of the seizures, their 
frequency and course, the EEG findings, the therapeutic responses, 
and also the possible etiology. The following causes may be consid- 
ered: 


Idiopathic epilepsy of unknown etiology 
Symptomatic epilepsy due to: 

Perinatal insults to the brain 

Kernicterus 

Injuries 

Inflammations 

Hemorrhages 

Encephalomalacia 

Malformations of the CNS 
Metabolic disorders (Chap. 29) 


In diagnosing epilepsy, the age of the child at the initial presentation of 
the seizure, the symptomatology of the seizure, and the EEG findings 
offer the first clues (Tables 17a and 17b). 
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Intracranial 
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Tumors 

Leukemic infiltrates 

Inflammations (meningitis, encephalitis) 
Malformations (craniostenoses) 
Hydrocephalus 

Hemorrhages 

Cardiovascular diseases 

Renal diseases 

Endocrine disorders (diabetes mellitus) 
Postictal state 

Poisoning 


Frequent headaches, eventually occurring daily, increasing in inten- 
sity, and associated with vomiting on an empty stomach (especially at 
night or in the morning) as well as brief visual disturbances are alarm- 
ing signs of increased intracranial pressure. Even papilledema can be 
observed, as a rule, at this stage. On the other hand, many tumors of 
the cerebral hemispheres remain asymptomatic for a long time until 
marked papilledema is found coincidentally with the first seizure. 
Therefore, an intracranial tumor should be considered first in any 
patient suspected of having increased intracranial pressure. 


26.1 Intracranial Tumors 


Posterior fossa tumors 
Hemispheric tumors 
Lesions in the vicinity of the sella 


Childhood brain tumors, predominantly of the posterior fossa, are: 


Cerebellar tumors 
Brain stem tumors 
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Cerebellar Tumors 
Manifestations: 
Disturbed coordination (ataxia, vertigo with tendency to fall to the side 
of the tumor) 
Papilledema with bitemporal hemianopia 
Signs of progressively increased intracranial pressure 
Signs of transtentorial herniation: 
Headache, paralyses of the ocular muscles, 
Nystagmus, ptosis, divergence of the eyes, mydriasis (Parinaud’s 
syndrome, or so-called Parinaud’s ophthalmoplegia). 
Signs of cerebellar herniation through the foramen magnum: 
occipital headache, nuchal rigidity, stereotyped posture, pares- 
thesias, circulatory disturbances, or shock; hypotonicity and 
pareses of the legs or hypertonicity or even decerebrate rigid- 
ity. 


Brain Stem Tumors (Pons, Medulla) 


Manifestations: 
Early cranial nerve disturbances on the involved side 
Ataxia of the ipsilateral extremities 
Vertigo with a tendency to fall to the side of the tumor 
Spastic pareses, pyramidal signs 
Sensory losses in the extremities on the opposite side 
Rapidly increasing intracranial pressure with papilledema 
Signs of transtentorial herniation (see above): 
Headache 
Nystagmus 
Pareses of the ocular muscles (abducens) 
Weakness of the levator palpebrae 
Signs of cerebellar herniation through the foramen magnum (see 
above). 


Tumors of the Cerebral Hemispheres 
Hemispheric tumors comprise approximately 30% of the brain tumors 
of childhood. The clinical course is not very dramatic in these patients. 


Manifestations: 

Generalized seizures (with frontal or occipital lesions) 

Focal seizures (with parietal lesions) 

Gradually developing sensory or motor deficits 

Gradually increasing intracranial pressure (choked disk, visual distur- 
bances, homonymous hemianopia) 

Late occurrence of signs of herniation through the tentorium or 
through the foramen magnum. 
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Tumors in the Vicinity of the Sella Turcica 


Manifestations: 

Visual disturbances (papilledema, defects in the visual fields, bitem- 
poral hemianopia, acute visual changes) 

Endocrine disturbances (diabetes insipidus, hypothyroidism, adrenal 
insufficiency) 

Late occurrence of signs of intracranial hypertension, followed by 
signs of transtentorial herniation. 


26.2 Other Causes of Increased 
Intracranial Pressure 


Patients with leukemia may have increased intracranial pressure due to 
leukemic infiltrates of the meninges or of the brain parenchyma. In- 
creased intracranial pressure is evident in cases of intracranial infec- 
tions or inflammations. Characteristically, the disappearance of the 
papilledema is delayed in meningitis and encephalitis, even after the 
cerebrospinal fluid pressure has normalized. Neither is it surprising to 
find intracranial hypertension in patients with intracranial hemor- 
rhages (Chap. 24, Section 2), with hydrocephalus, with malformations 
that lead to a decrease of the intracranial space (e.g., craniostenoses, 
Chap. 41, Section 8), or with tumors of the cranium (e.g., eosinophilic 
granuloma). 


Diagnosis: If hydrocephalus is suspected: 


X-ray films: Plain film of the skull 

Funduscopic examination: Papilledema? 

Echoencephalography: Widening of the third ventricle? 

Any shifts on the echoencephalogram? 

In the absence of papilledema: pneumoencephalography (trans- 
lumbar) 

Injection of air or contrast material into the ventricles (through 
the patent fontanel or a bur hole) 

If disturbed passage or disturbed absorption of the CSF is sus- 
pected, cysternography or an intraventricular radionuclide 
scan with !!! In-DTPA or !!J-albumin 


Papilledema or even choked disks can be expected to occur in the 
absence of intracranial hypertension in patients with cardiovascular 
diseases, especially those with cyanotic congenital heart disease and 
marked right-to-left shunt or those with pulmonary hypertension and 
chronic heart failure. During the preuremic stage of the disease, chil- 
dren with chronic renal disorders may have papilledema even without 
hypertension owing merely to the increased proneness to edema. 
Endocrine disorders, such as a poorly controlled diabetes mel- 
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litus, rarely cause choked disks in children. The etiology of papil- 
ledema in these conditions is unclear. Papilledema may occur also 
transiently after convulsions and need not be considered indicative of 
an intracranial space-occupying lesion, as long as no additional signs 
point to such a lesion. Intermittent intracranial hypertension and 
choked disks have been described in children as sequelae of vitamin A 
overdose, after tetracycline medication of long duration, and in cases 
of chronic high-dose steroid treatment. 

To avoid a wrong diagnosis, the decision as to whether the patient 
has papilledema or optic neuritis should be made only by someone 
very experienced in the examination of the fundus of children. The 
same applies also to the evaluation of the eyeground and of the papilla 
in heredofamilial and degenerative diseases. 
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The initial questions to ask when evaluating motor deficits concern the 
site of the lesion and the type of the paralysis. The distinction between 
spastic and flaccid paralysis (Table 18) permits the physician to deter- 
mine the location of the lesion: 


1. Paralysis of the corticospinal neurons (spastic paralysis) due to 
lesions in the cerebral cortex, the subcortical white matter, the 
internal capsule, or the spinal cord (i.e., pyramidal system including 
extrapyramidal inhibitory fibers). 

2. Paralysis of the lower motor neurons (flaccid paralysis) due to 
damage of the peripheral neuron, defects in transmission at the 
neuromuscular junction, or injury of the muscle. 


27.1 Spastic Paralyses 


In cases of spastic paralysis, the varying clinical pictures and/or the 
involvement of the cranial nerve nuclei reveal the approximate location 
(Table 19) of the abnormality. This determination can be made, based 
on the anatomic course of the central tracts, which begin at the precen- 
tral convolution and continue through the internal capsule, the brain 
stem, and the pons, all the way to the spinal cord. On the other hand, a 
thorough neurologic examination permits a very accurate localization 
of the lesions. These can be vascular or inflammatory (circumscribed 
encephalitis, brain abscess), or they can be brain tumors. The associa- 
tion with cranial nerve palsies is of special diagnostic importance 
(Chap. 26 and Chap. 27, Section 2) in these cases. Vascular occlusions 
should also be considered, such as in Moyamoya disease, a disorder 
characterized by multiple cerebral vascular occlusions, occasionally 
also associated with peripheral and primary vascular malformations. In 
cases of acute vascular occlusions (e.g., embolism in patients with 
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TABLE 18. Differential Diagnosis of Spastic and Flaccid 
Paralysis 


Spastic 
Paralysis Flaccid Paralysis 
(Upper Neuron) (Lower Neuron) 
Muscle tone Increased Hypotonic, flaccid 
— spastic 
Muscle atrophy 0 + 
Tendon reflexes Hyperactive 0 
— clonus 
Synergistic 
reflexes 
Pathologic reflexes + 0 
(Babinski reflex, 
Tromner’s sign) 
Involuntary movements + 0 
of the paralyzed 
muscles 
Electrical Normal Demyelinization 
excitability reaction 
Chronaxy Normal Increased 
Type of paralysis Hemiplegia, Segmental, radicular 
paraplegia, Nerve plexus 
quadriplegia Single nerves 


cardiac lesions), the paresis is initially flaccid but becomes more and 
more spastic. 


Cerebral Palsy 

Spastic paralyses are a familiar entity to the pediatrician, especially as 
sequelae of perinatal insults to the brain (intracranial injury acquired 
before birth, during birth, or shortly thereafter). The actual pattern of 
the damage depends on the chronological sequence of development of 
the various regions of the brain and their sensitivity to different harmful 
stimuli. A retrospective determination of the time when the injury 
occurred (based on the clinical picture caused by the perinatal insult to 
the brain) cannot yet be achieved to a reliable degree. ‘‘Spastic’’ 
children (those with infantile cerebral palsy) may have a congenital 
cerebral malformation or may have suffered perinatal injuries. In a 
patient who has sustained a perinatal insult to the brain but sub- 
sequently exhibits no signs of spasticity, yet has a developmental lag, 
psychomotor retardation, emotional incontinence, or ‘‘minimal cere- 
bral dysfunction,"' one should consider the possibility of prenatal dam- 
age in utero, unless genetic factors are involved. Patients with mi- 
crocephaly also seem to belong in this group. 
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TABLE 19. Spastic Paralysis: Site of the Lesion 


Focus Findings 
Precentral convolution Circumscribed, isolated contralateral 
(cortical or paralysis (focal seizures and disturbed sen- 
extracortical) sitivity may be present) 
Internal capsule Contralateral hemiplegia, including central 
types of facial palsy 
Pseudobulbar palsy 


Disturbed contralateral sensitivity 
Turning of the eyes to the side of the lesion 


Midbrain Contralateral hemiplegias (+ disturbed sen- 
sitivity) 
Ipsilateral ocular muscle paralysis (occasion- 
ally Parinaud’s ophthalmoplegia) 
Occasionally hemiataxia, hyperactivity, rigid- 
ity 


Pons and medulla Contralateral hemiplegias 
oblongata Disturbed sensitivity 
Ipsilateral deficits of the cranial nerves V to 
XII. 
Turning of the eyes away from the side of 
the lesion 


The following forms may be distinguished in cerebral palsy: 
. Spastic hemiplegia (30 to 40% of cases of infantile cerebral palsy) . 
. Spastic diplegia (20 to 30%). 
. Athetosis, choreoathetosis, dystonia (10 to 20%). 
. Congenital cerebellar ataxia (5%) due to malformations, especially 
of the cerebellum and the olives. 


+ Wh — 


Diseases of the Myelin Sheath 

The following disorders involving the myelin sheath and the leuko- 
dystrophies are due to degenerative changes or to enzyme defects 
(Chap. 29). They include Krabbe's disease (globoid leukodys- 
trophy), cerebral sclerosis of Scholz, and Canavan's disease (heredi- 
tary spongy sclerosis). Characteristically, during the first months of life 
these patients have hypotonia and seizures, followed by spasticity. 
Some of the other conditions under this classification are: Alexander's 
disease (fibrinoid leukodystrophy) with quadriplegia, megalocephaly, 
and optic atrophy; Pelizaeus-Merzbacher disease (sudanophilic 
leukodystrophy) with progressive spasticity, starting at the age of 4 to 6 
months; Greenfield's disease (late infantile progressive cerebral 
sclerosis), beginning around the age of 2 years with progressive 
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spasticity; and Schilder’s disease (encephalitis periaxialis diffusa) with 
progressive demyelinization, cerebral sclerosis, and progressive 
spasticity, starting at the age of 5 years. Also, patients with multiple 
sclerosis (especially if the onset of the disease is early) may initially 
have spastic paralysis before sensory deficits and visual disturbances 
become noticeable. If the condition is associated with cranial nerve 
palsies, the differentiation from a brain tumor can be difficult. 

Spastic paralyses may also be expected to occur in patients with 
lipid storage diseases (Chap. 29, Section 1) or with the neurocutaneous 
syndromes (Chap. 43). 


27.2 Cranial Nerve Paralyses 


If isolated cranial nerve paralyses occur in children, the following 
diseases should be considered: 


Cranial Nerve | (Olfactory Nerve) 

Anosmia. Loss of olfactory sensation can occur (though very rarely) in 
patients with injury to the anterior base of the skull or with frontal lobe 
tumors. Anosmia is part of Kallmann’s syndrome (hypogonadotropic 
hypogonadism, eunuchoid stature, mental retardation). Also, patients 
with Refsum’s disease (Chap. 27, Section 3) may have anosmia in 
addition to polyneuritis and to an atypical retinitis pigmentosa. 


Cranial Nerve II (Optic Nerve) 

Damage to the optic nerve leads rapidly to defects in the visual fields 
(perimetry), an important clue to the localization of the lesion 
(Chap. 45, Section 5). The outcome of such an injury may be atrophy 
of the optic disk and amaurosis with a fixed pupil. A unilateral 
amaurosis with an amaurotic fixed pupil and with temporal hemianopia 
of the other eye indicates damage to the chiasm on the side of the blind 
eye. For additional information regarding damage to the chiasm, see p. 
424. 


Cranial Nerve III (Oculomotor Nerve) 

Dilated pupils are frequently found in children with an increased sym- 
pathetic tone of the autonomic nervous system. Differences in the size 
of the pupils may not indicate an abnormality so long as both pupils 
constrict rapidly and equally when light reaches either eye. Anisocoria 
is the result of miosis due to the loss of the sympathetic innervation on 
the involved side (e.g., Horner's syndrome with miosis, ptosis, and 
anhidrosis); or it is due to a pathologically dilated pupil arising from 
injuries to the oculomotor nerve and the subsequent loss of the 
parasympathetic innervation (internal ophthalmoplegia). 
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A complete iridoplegia (as shown by lack of pupillary response to 
light and accommodation) resulting from damage to the oculomotor 
nerve may be the consequence of herniation of the brain stem in 
meningitis, in encephalitis, or in conditions associated with increased 
intracranial pressure due to space-occupying lesions. 

The reflex iridoplegia (Argyll Robertson pupil, a pupil which is 
miotic and responds to accommodation but not to light) is found in late 
syphilis, but only rarely in encephalitis. 

Very constricted, completely fixed pupils occur in poisoning 
(morphine, chlorpromazine, insecticides), but may also be seen in 
meningitis or in encephalitis. 

Fixed dilated pupils are found in poisoning with atropine or 
belladonna preparations, in botulism, or in conditions characterized by 
damage to the nucleus or to the peripheral portion of the oculomotor 
nerve. If the iridoplegia is associated with the inability to accommo- 
date, it is called ophthalmoplegia interna; if the condition also includes 
paralyses of the external ocular muscles, it is called ophthalmoplegia 
totalis. Neurologic deficits of the external ocular muscles (opthalmo- 
plegia externa) occur usually in the following order: (1) levator palpe- 
brae superioris muscle (ptosis), (2) superior rectus muscle, inferior rec- 
tus muscle, and medial rectus muscle. (When the unimpaired eye 
fixates, the paralyzed eye is turned outward and downward; the pupil is 
dilated.) 


Brain stem tumors should be looked for in every patient with 
deficits of the oculomotor nerve (commonly associated with paralysis 
of the abducens nerve), unless the findings represent the sequelae of 
meningitis, encephalitis, or myasthenia. The same holds true also for 
Parinaud’s ophthalmoplegia (Parinaud’s gaze syndrome), a paralysis 
of the conjugate upward movements of the eyes, without paralysis of 
convergence; these patients also have double vision and dilated pupils 
which are unresponsive to light. In patients with brain stem tumors, 
Parinaud’s ophthalmoplegia is caused by pressure of the lamina quad- 
rigemina against the cerebellar tentorium. For additional diseases as- 
sociated with ptosis of the upper eyelids, see Chap. 45, Section 5. 


Cranial Nerve VI (Abducens Nerve) 

An association of abducens nerve palsy with deficits in the area of 
innervation of the facial nerve indicates a supranuclear (central) type 
of abducens nerve palsy (Móbius' syndrome, Chap. 45, Section 5). 
This complication occurs because the nuclei of the two nerves are 
located close to each other. Frequently, the abducens nerve is subject 
to peripheral damage owing to its long intracranial course (e.g., sub- 
arachnoid hemorrhage or tumor growth results in damage of the nerve 
owing to increased intracranial pressure). 
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Cranial Nerve VII (Facial Nerve) 

Supranuclear type of facial palsy: only the lower part of the face is 
involved; frowning and closure of the eyes are possible. It is caused by 
lesions in the contralateral cerebral hemisphere. 

Peripheral facial palsy (nuclear facial palsy): the entire side of the 
face is paralyzed, and the eye cannot be closed. Upon attempted 
closure of the eyelids, the eye on the involved side rolls upward and 
outward (Bell's phenomenon). Depending on the site of the lesion, the 
patient may have disturbances in tasting and in secreting tears and 
saliva. These manifestations are commonly due to compression of the 
nerve after edema formation within the narrow facial canal. Loss of 
taste over the anterior two-thirds of the tongue indicates also involve- 
ment of the chorda tympani. Disturbances in taste are never associated 
with the supranuclear type of facial palsy. Recurrent facial paralysis 
(in addition to recurrent unilateral facial edema and plication of the 
tongue) is part of the Melkersson-Rosenthal syndrome. Mobius' syn- 
drome may be associated not only with ocular findings (abducens and 
trochlear nerve paralyses) but also with unilateral facial palsy and 
disturbed excitability of the vestibular nerve due to agenesis or loss of 
the involved cranial nerve nuclei. 

The congenital hypoplasia of the depressor muscle of the angle of 
the mouth, a hereditary anomaly seen in the newborn, should be 
considered in the differential diagnosis of every patient with facial 
nerve weakness involving the mouth. 


27.3 Flaccid (Peripheral) Paralyses 


Signs of a flaccid paralysis are: 

Atonia or hypotonia of certain muscle groups, normal passive 
motility. 

Decreased or absent superficial reflexes, no pathologic reflexes, 
no sensory disturbances. 

Neurogenic degenerative muscle atrophy, trophic changes 
(hyperhidrosis, anhidrosis, skin and nail atrophies). 

Reactions of degeneration (loss of faradic reaction, retention of 
slow galvanic action, fascicular twitches). 

Associations with sensory disturbances are observed in cases of 
circumscribed lesions of the mixed peripheral nerves and in lesions or 
irritations of the posterior columns, the posterior horn, and the lateral 
columns of the spinal cord. 

The distribution of the peripheral paralyses in patients with spinal 
cord lesions corresponds to the segmental arrangement of the anterior 
horn cells and the motor roots. One can draw conclusions as to the 
location of the damage from the pattern of the abnormal findings. This 
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can be confirmed by the reflex activity, since the interruption of the 
reflex arc in the spinal cord results in areflexia. 


Syndromes with Flaccid Paralyses 


Transverse lesion of the cord with paraplegia 

Flaccid paralysis due to damage of the anterior motor horn cells 
Radicular and plexus damages 

Paralyses associated with polyneuropathies 

Myopathic paralyses 


Complete or Incomplete Transverse Lesion 
of the Cord with Paraplegia 
(Brown-Séquard’s Syndrome) 


Spinal cord tumors 

Myelitis 

Landry’s paralysis 

Disturbed circulation of blood (usually incomplete) 

Hemangiomatosis (usually certain parts of the CNS more involved than 
others) 

Trauma 

Disseminated encephalomyelitis (usually certain parts of the CNS 
more involved than others) 

Syphilis 

Spina bifida 

Acute porphyria 


The finding in paraplegia due to a transverse lesion of the cord is a 
peripheral flaccid paralysis of the muscles innervated by the damaged 
segment of the spinal cord. This injury is followed by progressive 
spastic paralysis with increased muscle tone, hyperactive reflexes, and 
pathologic reflexes. 

In addition, the patient with paraplegia has bladder and bowel 
paralysis, loss of the superficial pain and skin temperature perception 
at the level of the damage, disturbed superficial and deep sensation, 
and autonomic disturbances. 


Diagnosis: In every case with flaccid paralysis and paraplegia a lum- 
bar puncture should be done to exclude the possibility of an 
inflammatory lesion or an obstruction. 


Acute Myelitis 

Acute myelitis starts commonly with vague pains in the back or the 
nuchal area and with paresthesias in the extremities. This stage is 
rapidly followed by incomplete or complete paraplegia with flaccid 
paralyses. Depending on the location of the lesion, the patient will have 
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disturbances of the superficial or deep sensation, as well as of the 
position sense, and difficulties in evacuating the bladder and the bowel. 
Neuromyelitis optica (Devic’s disease) is a syndrome characterized by 
acute optic neuritis and transverse myelitis. Involvement of the cervi- 
cal spinal cord and paralysis of the respiratory muscles are seen in 
severe cases. Commonly, there is mild to moderate pleocytosis of 
the CSF, moderate elevation of protein, and frequently an al- 
buminocytologic dissociation. On the other hand, the CSF may remain 
normal even in the severe forms. 


Disturbed Circulation in the 

Anterior Spinal Artery 

Patients with this disorder have partial paraplegia, since the anterior 
portion of the spinal cord (anterior horn cells, anterior and lateral 
columns) is supplied by terminal branches of the anterior spinal artery. 
Thromboses, inflammations, or emboli in this area lead to bilateral 
pareses and to the dissociation of sensory disturbances: pain and 
temperature sensations are lost, while the deep sensation and the 
sensation to touch are retained (intact posterior columns). 


Landry’s Paralysis 

Landry’s paralysis in its acute ascending form is difficult to distinguish 
from a myelitis or a mechanical obstruction that is located in the upper 
part of the spinal cord. Albuminocytologic dissociation may be noted 
in the CSF, such as in the Guillain-Barré syndrome. The causes of an 
acute rise in intracranial pressure should be investigated by fundus- 
copy, ultrasonography, computed axial tomography, and myelography 
if obstructions are suspected (metastases, hemorrhages, angiomatosis 
of the spinal cord, osteochondritis or osteomyelitis of the spinal col- 
umn). A negative Queckenstedt's test and a distinct elevation of the 
CSF protein without CSF pleocytosis are found in cases of mechanical 
obstructions. 


Acute Porphyria 

Patients with acute porphyria may present in puberty not only with 
polyneuropathies but also with a rapidly ascending paraplegic type of 
paralysis (demonstration of porphyrin in the burgundy-red urine). 


Flaccid Paralyses due to Damage to the 
Anterior Motor Horn Cells 


Poliomyelitis 

Other viral infections (coxsackievirus, echovirus, arborviruses, influ- 
enza viruses, lymphocytic choriomeningitis) 

Rabies 

Werdnig-Hoffmann muscular atrophy 

Juvenile progressive spinal muscular atrophy (Chap. 27, Section 5) 
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Poliomyelitis 

The characteristic clinical picture of poliomyelitis is hardly ever 
missed. The patients have asymmetrical flaccid paralyses involving 
mainly the proximal muscles. The incubation period lasts from 10 to 14 
days and is followed by a so-called initial phase of 1 to 3 days’ duration, 
characterized by fever, malaise, sore throat, and abdominal pain. CNS 
involvement is absent. The child subsequently experiences a period of 
well-being, lasting from 1 to 6 days. Typical of the preparalytic phase 
and of the first few hours of the paralytic phase are sensory distur- 
bances, hyperesthesias, sensitivity to touch, muscular twitchings, and 
transient paralyses of the bladder and bowel. Sometimes the paralyses 
develop suddenly overnight in a previously healthy child and are noted 
for the first time after the child awakens. The diagnosis is established 
by culturing the virus from the feces and by demonstrating serum 
antibodies. Similar clinical pictures can occur in diseases caused by 
other neurotropic viruses, in mumps, infectious mononucleosis, or 
infectious hepatitis. 


Rabies 

If the disease presents with its characteristic manifestations, the diag- 
nosis of rabies will not be missed. Difficulties may arise if the paralytic 
phase with the cranial nerve deficits and monoplegias, hemiplegias, and 
paraplegias develops without preceding maniacal behavior, or if Land- 
ry's paralysis evolves acutely at the onset of the illness. 


Diagnosis: History of an animal bite, demonstration of bite wounds. 
Rise in the neutralizing antibody titer in the serum. Fluorescent 
antibody staining of skin biopsies and saliva of the patient. Brain 
biopsy or post-mortem examination of samples of brain are tested 
in three ways: (1) demonstration of Negri bodies, (2) fluorescent 
antibody staining for viral antigen, (3) mouse inoculation tests. 


Werdnig-Hoffmann Muscular Atrophy 

(Infantile Spinal Muscular Atrophy) 

In rare cases of Werdnig-Hoffman muscular atrophy, the paralyses may 
progress as rapidly as in a polyneuropathy. However, the intrauterine 
origin of the disease or its onset immediately after birth and its unre- 
lenting progression, accompanied by symmetrical fascicular twitch- 
ings, especially of the tongue musculature, areflexia, lack of sensory 
disturbances, as well as the characteristic EMG confirm the diagnosis 
of infantile spinal muscular atrophy (Chap. 27, Section 5). 


Injuries of Nerve Roots and Plexuses 


These types of injuries are usually easy to diagnose because the deficits 
occur in a segmental order and because the corresponding segment of 
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each muscle is known. Mechanical causes related to the spinal canal or 
the nerve exits should be looked for in patients with paralyses due to 
nerve root lesions. The same holds true for plexus palsies, which are 
familiar to the pediatrician as sequelae of birth injuries (involvement of 
C,-C, is referred to as Erb-Duchenne palsy; injury to C;-D, is called 
Klumpke’s paralysis). In severe cases, both the Erb-Duchenne palsy 
and Klumpke's paralysis may be associated with sensory deficits and 
trophic changes as well as with Horner's syndrome and an ipsilateral 
diaphragmatic paralysis (with involvement of sympathetic nerve 
fibers). 

Plexus palsies in older children are due to mechanical causes, 
such as cervical ribs, scalenus anticus syndrome, or acute brachial 
neuritis (brachial plexus neuritis). 

Circumscribed peripheral nerve palsies likewise raise no diagnos- 
tic difficulties. The encountered deficits correspond to the area inner- 
vated by the damaged nerves, such as the median, ulnar, radial, sciatic, 
tibial, and peroneal nerves. Injuries from accidents or prolonged 
mechanical irritation may be revealed by the patient's history (such as 
the discovery that the patient has carried a rucksack on his back for an 
extended time). Such or similar circumstances may lead to paralysis of 
the serratus muscle(s), with prominent scapula(e), a damage caused by 
pressure on the long thoracic nerve below the clavicle. Sciatic nerve 
palsy may follow the inadvertent injection of medicine into the nerve 
instead of the muscle. 


Paralyses due to Polyneuropathies 


Acute idiopathic polyneuritis (Guillain-Barré syndrome) 
Fisher's syndrome 
Polyneuropathies in: 
Bacterial infections 
Diphtheria 
Botulism 
Mycoplasma pneumoniae infections 
Sarcoidosis 
Leprosy 
Viral infections: 
Infectious mononucleosis 
Mumps 
Influenza viruses 
Q fever 
Measles 
Varicella 
Herpes zoster 
German measles 
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Metabolic-toxic damages: 
Diabetes mellitus 
Hypothyroidism 
Uremia 
Acute porphyria 

Deficiency of vitamin A, B, or C 

Pyridoxine dependency 

Periarteritis nodosa 

Lupus erythematosus 

Leukemia 

Rheumatoid arthritis 

Poisoning: 

Heavy metals 

Organic poisons: 
Tricresyl phosphate 
Carbon disulfide 
Carbon tetrachloride 

Drugs: 

Nitrofurantoin 
Isoniazid 
Chloramphenicol 
Penicillin 
Vincristine 
Hydantoin 
Barbiturates, etc. 

Metabolic diseases: 

Refsum’s disease 

Heredodegenerative diseases: 
Hypertrophic interstitial neuritis (Déjerine-Sottas disease) 
Peroneal muscular atrophy (Charcot-Marie-Tooth disease) 


The characteristic paralyses in polyneuropathies are: flaccid paralyses, 
following or in association with circumscribed (stocking-like or glove- 
like distribution) sensory disturbances, paresthesias, or diminished or 
absent deep tendon reflexes with retained skin reflexes. The patients 
also have autonomic symptoms, and the nerve trunks that supply the 
paralyzed area are sensitive to touch. The distribution pattern of the 
paralyses in polyneuropathies is symmetrical, since, in contrast to 
paralyses of radicular or of peripheral neural origin, the underlying 
disorders in polyneuropathies exert an effect on the entire organism 
(toxins, disturbances of nerve metabolism). Frequently, the paralyses 
begin distally; however, they can be found also more proximally, such 
as in the pelvic area. The concomitant paresthesias are often marked, 
and the disturbances of the autonomic nervous system can hardly be 
missed. 
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Acute Idiopathic Polyneuritis 

(Guillain-Barré Syndrome) 

Patients with the Guillain-Barré syndrome develop ascending paralyses 
following a preceding illness, though occasionally after a long time 
interval. The syndrome is characterized by slow progression. The CSF 
shows elevated protein and normal cell counts. Frequently, the trigger- 
ing cause remains unknown; in some cases, the condition may be 
associated with bacterial or viral infections, vaccinations against 
influenza or with metabolic or toxic damage. 


Fisher’s Syndrome 

Fisher’s syndrome is a variant of the Guillain-Barré syndrome. It is 
characterized by external ophthalmoplegia, ataxia, progressive loss 
of the tendon reflexes, and flaccid paralyses, such as seen in 
polyneuropathies. The prognosis is good. 


Diphtheria 

Paralyses of the cranial nerves may occur as early as during the acute 
phase of diphtheria (involvement of the soft palate and the pharyngeal 
muscles: ‘‘syndrome of the lower cranial nerves’’; paralyses of the 
ocular, facial, and trigeminal nerves: “syndrome of the upper cranial 
nerves"). The peak of the early type of paralyses is around 45 days 
after onset of the acute illness. Paralyses of the muscles of respiration 
may ensue in severe cases. Late paralysis arises commonly after the 
cranial nerve involvement has subsided and may be observed up to 135 
days after onset of the disease. It begins symmetrically in the periphery 
as polyneuritis with flaccid paralysis and is associated with the loss of 
the tendon reflexes, with sensory disturbances, and with muscle at- 
rophies, especially of the interossei. 


Botulism 

Paralysis in the end stages of botulism may resemble paralysis in 
diphtheria. However, characteristic of botulism are the ingestion of 
canned (chiefly home-canned) foods by the patient and the acute clini- 
cal course of the disease. Usually the palsies involve the cranial nerves 
first (visual disturbances, internal ophthalmoplegia, double vision). 
Any nerve may become affected as the disease progresses. In milder 
cases, the nanifestations remain confined to the cranial nerves; severe 
cases are followed by a quadriplegia with predominant involvement of 
the proximal muscle groups, including the intercostal muscles. 


Miscellaneous Disorders Causing 

Polyneuropathies 

Although polyneuropathies may be observed from time to time in 
children after infections, such as infectious mononucleosis, mumps, or 
influenza, disturbances in nerve metabolism are rare causes of palsies 


260 


27.4 Myopathic Paralyses 


in children. Only in cases of poisoning or of hypersensitivity to medica- 
tion has one to consider the possibility of a polyneuropathy. Of the 
metabolic diseases involving the nervous system, Refsum's disease 
may present initially as polyneuropathy with flaccid paralyses (Chap. 
29, Section 1). 


27.4 Myopathic Paralyses 


Myasthenia gravis 

Muscular dystrophies 

Polymyositis 

Characteristics of Myopathic Paralyses: 

Progressive muscular weakness, hypotonia, and atrophy of the in- 
volved muscles in a patient with otherwise normal neurologic findings 
(as far as can be judged from the function of the involved muscles) are 
the prominent features of myopathic paralyses. The clinical pictures of 
neurogenic and myopathic paralyses may resemble each other in many 
cases to such a degree that an accurate differentiation is possible only 
on the basis of the electrical excitability, the nerve conduction veloc- 
ity, the electromyography, and a muscle biopsy. The primary lesion in 
a myopathic paralysis involves either the neuromuscular synapse (e.g., 
myasthenia) or the muscle itself (e.g., myositis, muscular dystrophies). 


Myasthenia Gravis 

Characteristic of myasthenia gravis are the undue weakness and fatigue 
or even complete paralysis of certain muscle groups following their 
contraction, and the amelioration of the condition after rest. The ocular 
and facial muscles are predominantly involved. Three myasthenic syn- 
dromes are seen in children: congenital persistent neonatal myasthenia 
gravis, transient neonatal myasthenia gravis (in infants born of mothers 
with myasthenia), and juvenile myasthenia with its onset in early 
childhood. In addition to ophthalmoplegia at the onset of the illness, 
the muscles of the extremities may also be involved early in its course 
(reflexes absent after exercise). 


Diagnosis: The evaluation of the electrical excitability reveals myas- 
thenic reactions and characteristic electromyographic findings. 
Diagnostic test: reversal of the paralysis by anticholinesterase 
drugs (neostigmine I.M. or edrophonium chloride [Tensilon] I.V. 
at a total dose of 0.1 ml; in children with a body weight over 35 
kg, 0.2 ml is given). 


The exact cause of the neuromuscular block at the neuromuscular 
synapse is unknown. A deficient synthesis of acetylcholine, an overac- 
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tivity of the enzyme cholinesterase, and the synthesis of an abnormal 
metabolite with a curare-like action are considered possible etiologic 
factors. 


Differential Diagnosis: 

Hypokalemic paralysis 

Hyperkalemic paralysis (Gamstorp’s syndrome, or so-called adynamia 
episodica hereditaria) 

transient postconvulsive palsies in seizure disorders 


Muscular Dystrophies 


Muscular dystrophies are degenerative diseases of the skeletal muscles 
of unknown etiology. The characteristic findings in the muscular dys- 
trophies are: symmetrical pseudoparalyses due to progressive though 
circumscribed atrophy of the muscles, abolished reflexes, no sensory 
loss, no reaction of degeneration, no fibrillar twitches, no increase in 
chronaxy. There is a rise of serum CPK, aldolase, LDH, GOT, and 
GPT. The patients have hypercreatinuria and aminoaciduria, the latter 
being mainly due to arginine, lysine, methionine, and leucine. Indi- 
viduals with muscular dystrophy have a characteristic electromyo- 
gram. A muscle biopsy is important in making the diagnosis. 


Duchenne’s Muscular Dystrophy 

Duchenne’s muscular dystrophy is the most common form of the 
muscular dystrophies. It has its onset during the first to third years of 
life. The disease is characterized by a progressive waddling gait, mus- 
cular weakness, marked lordosis, and pseudohypertrophy of the 
muscles due to the increased deposition of fat and the development of 
connective tissue, especially in the calf muscles. Later in the course, 
involvement of other muscle groups, such as those of the back, the 
shoulders, and the upper arms, is noted. Duchenne’s muscular dys- 
trophy has been subdivided into three categories: a severe sex-linked 
recessive form, a mild sex-linked recessive form, and a mild autosomal 
recessive form. 


Limb-Girdle Dystrophy of Erb 

The limb-girdle dystrophy of Erb has its onset during the second and 
third decades of life. Occasionally, there is simultaneous involvement 
of both the pelvic and the shoulder girdle. The disease is inherited in an 
autosomal recessive pattern. 


Facioscapulohumeral Dystrophy, Type 

Landouzy-Déjérine 

This disease has its onset usually in late childhood. It involves the 
muscles of the shoulder girdle. The mode of inheritance is autosomal 
dominant. 
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Those forms of muscular dystrophy that involve the distal musculature 
(Biemond's, Welander’s, and Gower's type) are very rare and hardly 
begin before puberty. 


Polymyositis 

Polymyositis seldom raises differential diagnostic difficulties, since the 
disease presents with rather distinct features in children: the illness is 
always of the acute type, characterized by intermittent exanthems and 
erythemas, pain in the muscles, peripheral edema, and distinct labora- 
tory findings of a muscle disorder (elevated CPK, myoglobinuria). The 
pseudoparalyses are due to inflammatory processes. 


27.5 Hypotonia (Floppy Infant 
Syndrome) 


Perinatal insults to the brain 
Congenital atonic diplegia 
Hypothyroidism: 
Chromosomal abnormality: 
Down's syndrome 
Congenital metabolic disorders (Chap. 29): 
Amino acids (phenylketonuria, etc.) 
Immunologic dysfunction (ataxia-telangiectasia) 
Carbohydrates (glycogenoses) 
Lipids (Tay-Sachs disease) 
Mucopolysaccharides 
Prader-Willi syndrome (obesity) 
Zellweger's syndrome (p. 174) 
Lesch-Nyhan syndrome (uric acid) 
Disorders of the mineral metabolism 
Marfan's syndrome (connective tissue disorder) 
Diseases of the CNS: 
Spinocerebellar degenerations (Chap. 28, Section 2) 
Diseases of the spinal cord: 
Birth injuries 
Hemorrhages 
Werdnig-Hoffmann muscular atrophy 
Juvenile progressive spinal muscular atrophy 
Tumors 
Poliomyelitis 
Polyneuritis 
Lesions at the neuromuscular synapses: 
Myasthenia gravis 
Congenital myopathies: 
Congenital universal muscular hypoplasia (Krabbe's syndrome) 
Arthrogryposis multiplex congenita 
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Glycogenosis 

Muscular dystrophies 

Other rare myopathies 
Benign congenital hypotonia 


If at birth or during the first few months of life a symmetrical flaccidity, 
a weakness of the entire musculature, an abnormal mobility of the 
joints, or contractures due to loss of the antagonists are noted, a 
thorough diagnostic workup is indicated. A large number of diseases 
may be hidden behind the symptoms of the infant with flabby muscles 
(floppy infant syndrome). These symptoms may manifest themselves at 
birth or begin gradually and follow either a rapid or a slow course. The 
illness may progress to a stage incompatible with survival or it may 
reach an early arrest and the patient may recover completely. The 
clinical picture may be that of flaccidity, hypotonia, or paralyses. In 
every case, the prognosis depends on the nature of the underlying 
disorder. 


Atonic Cerebral Palsy 

Most frequently, the disorders listed under this heading are the 
sequelae of perinatal insults to the brain, such as congenital atonic 
diplegia. They may also be the consequences of birth injuries to the 
medulla oblongata and to the spinal cord, especially from the use of 
forceps in cases of a difficult extraction. 


Hypothyroidism 

The athyrotic or the hypothyroid newborn frequently attracts attention 
during the first few days of life because of hypotonia, persistent jaun- 
dice, myxedema, an umbilical hernia, a thickened, protruding tongue, 
an enlarged posterior fontanel, or hypothermia. The child may also fail 
to nurse properly and may show diminished motor activity. The dem- 
onstration of low levels of T, in the serum confirms the diagnosis. TSH 
determination by radioimmunoassay is useful with equivocally low T, 
values. TSH values above 20 «U/ml after the first week of life are 
evidence of primary hypothyroidism. The skeletal age of these infants 
is retarded (Chap. 35, Section 3). 


Chromosomal Abnormality 
Usually it is not difficult to make the diagnosis of Down’s syndrome 
because of the obvious physical stigmata. 


Congenital Metabolic Disorders 
Several congenital metabolic disorders lead to hypotonia very early in 
the course of the disease (Chap. 29). 

Zellweger’s syndrome attracts attention in the neonate primarily 
because of the severe hypotonia associated with a tendency to respira- 
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tory difficulties and the failure to drink properly. These infants also 
have macrocephaly, hypertelorism, epicanthal folds, ptosis of the 
eyelids, jaundice, and hepatomegaly. 

The Lesch-Nyhan syndrome is characterized by generalized 
hypotonia, progressive mental retardation, and choreoathetoid and 
spastic cerebral palsy. The disease is due to the congenital absence 
of the enzyme hypoxanthine guanine phosphoribosyltransferase 
(HGPRT), the lack of which can be demonstrated in erythrocytes and 
fibroblasts. This enzyme defect leads to hyperuricemia, hyperlipemia, 
and hyperglycinemia. Later in the course of the disease, the patients 
demonstrate a marked tendency to aggressive behavior and to self- 
destructive biting. 

Disorders of the calcium and phosphate metabolism should also 
be excluded as possible causes of hypotonia in the infant (rickets, 
hypophosphatasia, Lowe’s syndrome, idiopathic hypercalcemia, 
hyperparathyroidism: see Chap. 35). 

Marfan’s syndrome, a congenital disorder of the connective tis- 
sues, may be recognized in the neonatal period by muscle flabbiness, 
hyperextensibility of the joints, and arachnodactyly (spider fingers). 
Frequently, children with this affliction also have subluxation of the 
lens; owing to weakness of the aortic media, dilatation of the aorta may 
develop as early as in the first year of life. 


Spinocerebellar Degenerations 

Several of the disorders known as spinocerebellar degenerations have 
their onset very early in the first year of life and manifest as conspicu- 
ous hypotonia or progressive ataxia. Some of these conditions are 
caused by congenital degenerative brain diseases of known etiology 
(Chap. 29 and Chap. 28, Section 2), others are due to disorders whose 
pathogenesis is still obscure. 


Werdnig-Hoffmann Muscular Atrophy 

Patients with this disorder have generalized hypotonia with hyper- 
extensibility of the joints, motor retardation, or even loss of earlier 
reached milestones. In severe cases, the flabbiness may be conspicu- 
ous at birth (formerly called amyotonia congenita) or it may have its 
onset in utero (lack of fetal movements); there may be an association 
with arthrogryposis multiplex congenita, a disease with involvement of 
the anterior horn cells. 

Additional findings in Werdnig-Hoffmann muscular atrophy are 
symmetrical fascicular twitches, especially of the tongue, absence of 
sensory disturbances, and areflexia. Progression varies, depending on 
the stage of the degeneration of the anterior horn cells. The motor 
nuclei of the cranial nerves may also be involved in severe cases, 
resulting in bulbar palsy. 
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Diagnosis: Muscle biopsy with demonstration of neurogenic muscu- 
lar atrophy. Electromyographic examinations are of little value, 
especially in the young infant. 


Juvenile Progressive Spinal Muscular Atrophy 
(Wohlfart-Kugelberg-Welander Disease) 

This disease has its onset after the first year of life, with rather con- 
spicuous manifestations. Progressive hypotonia develops early and 
involves especially the muscles of the thighs and the trunk. The distinc- 
tion from Duchenne's muscular dystrophy may be difficult to establish. 


Diagnosis: CPK normal or slightly elevated. Characteristic muscle 
biopsy. Electromyography rarely shows typical findings. Normal 
nerve conduction velocity. 


Congenital Universal Muscular Hypoplasia 

(Krabbe's Syndrome) 

Patients with congenital universal muscular hypoplasia have 
generalized flabbiness of their muscles. Conspicuous muscular weak- 
ness becomes especially evident at the end of the first year, when the 
child is learning to walk. Nerve conduction and electrical reactions are 
normal. Enzymatic abnormalities, such as in Duchenne's muscular 
dystrophy, are absent. The level of creatine-creatinine corresponds to 
the existing muscle mass. Muscle biopsy reveals deficit of muscle cells. 
The disease does not progress and should be distinguished from 
Krabbe's disease (Chap. 29, Section 1). 


Rare Forms of Myopathy 

Type V glycogenosis (McArdle's disease), a rare disorder, attracts 
attention early in its course because of progressive hypotonia, mus- 
cular weakness, or painful muscle cramps on exertion. Muscle 
phosphorylase is absent or deficient (Chap. 29, Section 3). Other 
rare types of myopathy are the central core disease, the nemaline 
myopathy of Shy, and the benign congenital hypotonia of Walton, 
which has a favorable prognosis. The diagnosis of these disorders, 
including McArdle's disease, is made by muscle biopsy. Infants with 
the benign congenital hypotonia of Walton present at birth with flabbi- 
ness and hypotonia. Their deep tendon reflexes are difficult to elicit or 
not obtainable at all; the children are late in acquiring the ability to sit 
and to walk, but a slow improvement of their condition can be ex- 
pected. Except for the general slender appearance of the muscle fibers, 
the biopsy reveals no structural anomalies. 
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27.6 Pseudoparalyses 


A response to pain has to be considered whenever ''paralyses'' appear 
in a single limb in infants and young children. In the neonate, one may 
see Parrot's pseudoparalysis of the arm owing to congenital syphilis; 
voluntary splinting can be observed due to sprains, epiphysiolysis, or 
fractures as a result of birth injuries. Pseudoparalysis may occur in an 
infant with vitamin C deficiency because of subperiosteal hemorrhages 
or in a young child, owing to subluxation of the radial head or to 
infectious arthritis of a joint. This may lead to the erroneous diagnosis 
of poliomyelitis. A paralysis of psychogenic origin may arise at school 
age, with the peak occurrence around puberty. The last-named type of 
paralysis can be unmasked easily if reflexes prove to be normal or if 
unusual postural abnormalities, pseudoataxia, pseudo-intention tre- 
mor, grimacing, or similar psychopathic manifestations are found. 
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28.1 Extrapyramidal Involvement 


Perinatal injuries to the area of the striate body 

Sydenham’s chorea 

Huntington’s chorea 

Intoxication due to medicaments 

Subacute sclerosing panencephalitis 

Wilson’s disease 

Motor disturbances associated with encephalitis, degenerative disor- 
ders of the brain, or brain tumors 


The pediatrician is acquainted with the patterns of motor activity of the 
extrapyramidal system because he has the opportunity to observe 
young infants in their various stages of motor development. During the 
period that the infant’s movements are controlled by the pallidum, 
increased spontaneous or reflex motor activity and a diminished mus- 
cle tone can be observed. These movements subside when the higher 
centers of the neostriatum and of the cerebral hemispheres assume 
their suppressive and regulating functions, gradually giving way to 
voluntary motor acts after the first few months of life. Therefore, it can 
be easily understood that children with athetoses, choreiform move- 
ments, or torsion dystonias must have lesions in the striatum, since this 
part of the brain is responsible for muscle tone, involuntary move- 
ments, and the postural and labyrinthine righting reflexes. Cerebellar 
diseases can be clearly distinguished from these lesions (Table 20). 


Perinatal Insults to the Brain 

In patients with lesions of the striatum, one finds unilateral or bilateral 
athetoid, i.e., involuntary, slow, worm-like movements of the ex- 
tremities and the fingers, and contractions of the truncal, cervical, and 
facial muscles, resulting in grimacing or twisting of the neck (ex- 
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trapyramidal cerebral palsy with choreoathetosis and dystonia). 
Movement of the lips or the hand only is often impossible, since 
attempts to perform a voluntary movement lead to contraction of more 
muscle groups than are required to do the intended movement. This 
may be the case even in situations that lack an emotional component as 
the triggering mechanism. The muscle tone is decreased during the 
absence of athetosis. If the pyramidal tracts are involved, the patients 
show signs of spasticity (hyperactive deep tendon reflexes, spontane- 
ous extension of the great toe, pseudo-Babinski); sensory disturbances 
are lacking." The intelligence of these children may be normal or may be 
disturbed. 


Sydenham's Chorea (Chorea Minor) 

Sydenham's chorea is caused by pathologic changes in the putamen 
and caudate nucleus in patients with rheumatic fever and is charac- 
terized by choreoathetosis. The disease occurs most commonly in 
school-age children. Its striking features are rapid, brief, purposeless, 
involuntary, and uncoordinated movements of the large joints. This 
leads to impairment of the voluntary movements and to a marked 
disturbance of fine motor coordination, such as is needed in dressing 
oneself or in writing. The concomitant emotional lability, manifested as 
depression, outbursts of crying, irritability, difficulty in concentration, 
and rarely, myocarditis, help the physician arrive at a diagnosis. The 
CSF may show elevation of protein and lymphocytic pleocytosis. 
Hemichorea should raise the suspicion of a tumor. 


Intoxication due to Medicaments 

The sudden, paroxysmal appearance of winding, twisting, dystonic, or 
spastic movements, especially of the neck but also of the truncal and 
facial muscles (such as in patients with a spasmodic torticollis), is 
typical of intoxication with neuroleptics. This may occur because an 
overdose of the medicine was given, because the fluid supply was 
inadequate (although the amount of drug received was correct), or 
because the patient who received the medication was dehydrated (in- 
adequate excretion of the drug). Not infrequently, this may be the case 
after drugs were given as premedication for a surgical procedure, and 
at the same time not enough attention was paid to the fluid require- 
ments of the child. The medical history and the clinical picture provide 
the basis for the diagnosis, which is then confirmed by the rapid 
cessation of the attack after administration of biperiden, caffeine, or 
sedatives. 


Motor Disturbances Associated 

with Other Cerebral Lesions 

Brain tumors, degenerative diseases of the basal ganglia, and incipient 
encephalitis lead to extrapyramidal motor disturbances. If the 
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Symptoms have an insidious onset, one should consider especially 
subacute sclerosing panencephalitis (SSPE), a disease characterized 
by slowly increasing ataxia, choreoathetotic movements, myoclonias, 
progressive personality changes, and behavioral disturbances. Finally, 
after several weeks and months, a marked regression of the patient’s 
intelligence and memory is noted. Apathy develops, alternating with 
states of agitation. High CSF and serum antibody titers against measles 
virus confirm the diagnosis of SSPE (inclusion-body encephalitis, slow 
virus infections). 


Wilson’s Disease 

(Hepatolenticular Degeneration) 

The extrapyramidal symptoms may precede cirrhosis of the liver in 
patients with Wilson’s disease. 


Diagnosis: Low serum levels of copper and ceruloplasmin. How- 
ever, both serum copper and serum ceruloplasmin can be normal 
or even increased. Aminoaciduria; high urinary excretion of uric 
acid with low levels of serum uric acid. Demonstration of the 
rusty-brown Kayser-Fleischer ring of the cornea (slit-lamp exam- 
ination). 


Lesch-Nyhan Syndrome 

The Lesch-Nyhan syndrome, an X-linked recessive disorder, has its 
onset during the second trimenon, with hyperexcitability, screaming, 
vomiting, and hypotonia, followed later by choreiform movements. 
Elevated urinary excretion of uric acid (over 40 mg/kg/day) and lack 
of the enzyme hypoxanthine guanine phosphoribosyltransferase 
(HGPRT) in erythrocytes or skin fibroblasts confirm the diagnosis. 
Patients with the full-blown clinical picture exhibit the effects of 
hyperuricemia in the form of progressive mental retardation and of 
uncontrollable aggressive impulses against others as well as against self 
(e.g., mutilation of the lips or fingers by biting). 


28.2 Cerebellar Syndromes 


Cerebral palsy 

Cerebellar encephalitis 

Tumors and abscesses of the cerebellum 

Poisoning 

Ataxia-telangiectasia 

Friedreich’s ataxia 

Von Hippel-Lindau syndrome 

Sudanophilic leukodystrophy (Pelizaeus-Merzbacher) 
Other forms of leukodystrophy 
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Familial dysautonomia (Riley-Day syndrome) 
Degenerative brain diseases 


Patients with cerebellar syndromes may have the following manifesta- 
tions: progressive disturbances of coordination, especially of the lower 
extremities, characterized by a staggering, stumbling gait (abasia; 
swaying of the body when standing with feet together) due to impair- 
ment of the Magnus reflexes. Dysdiadochokinesia, dyssynergia, cere- 
bellar nystagmus, conjugate paralysis, or stereotyped posture of the 
head may also occur. 


Cerebral Palsy 

The pediatrician usually has no difficulty in diagnosing cerebral palsy. 
Motor and sensory deficits as well as choreoathetosis are absent in pure 
cerebellar disease. An important criterion for differentiation between 
ataxia due to cerebellar diseases and ataxia due to disease of the 
posterior columns is the fact that in cerebellar disorders ataxia does not 
decrease if the patient stands with the feet together and the eyes open. 
Labyrinthic ataxia subsides when the eyes are open; however, the 
patient complains of dizziness when changing positions. The personal- 
social and mental development can be normal in children with isolated 
cerebellar damage or with involvement of the extrapyramidal system. 
In some patients with cerebellar symptoms, atrophy of the cerebellum 
may be demonstrated by air encephalography. 


Cerebellar Encephalitis and Other Disorders 

Cerebellar manifestations are encountered in children with perinatal 
insults to the brain or with cerebellar encephalitis, especially following 
varicella. They also occur in patients with tumors, abscesses, or cir- 
culatory disturbances in the area of the cerebellum. 


Poisoning 

Suddenly occurring cerebellar symptoms should raise the suspicion of 
chronic or acute poisoning or of intoxication with medicaments 
(analgesics, sedatives, barbiturates, phenacetin; medicines containing 
bromide; antihistamines, reserpine, meperidine, organic phosphates, 
alcohol, lead, potassium). Minamata disease also belongs in this group 
of disorders. Caused by alkyl mercury poisoning, it is characterized by 
ataxia, tremor, hypersalivation, and loss of hearing and peripheral 
vision. 


Diagnosis: In case of poisoning, demonstration of the toxic sub- 
stance from urine and blood; B-waves on the EEG. 


Ataxia-Telangiectasia (Louis-Bar Syndrome) 
Patients with ataxia-telangiectasia present in early childhood with pro- 
gressive, purely cerebellar ataxia without pyramidal signs or sensory 
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loss. Telangiectases occur in a symmetrical arrangement on the con- 
junctivae, the face, the ear, and other parts of the skin and mucous 
membranes. The patients have recurrent sinobronchitis, low resistance 
to infections, decreased concentration of immunoglobulins (especially 
IgA), progressive emaciation, and mental retardation. Pneumoen- 
cephalography frequently reveals cerebellar atrophy. The disease is in- 
herited in an autosomal recessive pattern. Chromosomal abnormalities 
may be present. 


Friedreich’s Ataxia 
Friedreich’s ataxia is a form of spinocerebellar degeneration. The 
disease has its onset at school age, involves especially the trunk and 
the extremities, and is characterized by marked cerebellar symptoms. 
The patients have cranial nerve deficits (optic atrophy, nystagmus), 
peripheral neurologic signs (no tendon reflexes, positive Babinski’s 
sign, sensory disturbances, paresthesias, impairment of superficial and 
deep sensation), progressive atrophy of the muscles with kyphos- 
coliosis, typical highly arched feet, and hammer toes. 

Etiology: progressive degeneration of the cerebellum, the poste- 
rior columns, and the corticospinal tracts. Unrecognized cardiomegaly 
(the ECG is abnormal in 90% of the cases) may cause sudden death. 


Von Hippel-Lindau Syndrome 

Cerebellar symptoms associated with occipital headache, vertigo, and 
disturbed consciousness may be the first manifestations of the growth of 
angiomatous tumors of the cerebellum, the spinal cord, and the retina 
(Chap. 43, Neurocutaneous Syndromes). 


Leukodystrophies 

The Pelizaeus-Merzbacher syndrome (familial chronic infantile diffuse 
sclerosis), one of the variants of leukodystrophy, presents in infancy 
with tremor of the head, nystagmus, ataxia, and disturbances of coor- 
dination. It results from a severe disturbance in myelinization. The 
early form is sex-linked recessive; the late form, autosomal dominant. 


Familial Dysautonomia (Riley-Day Syndrome) 

Patients with familial dysautonomia have ataxia and disturbances in the 
coordination of movements, associated with hyporeflexia, decreased 
sensation of pain, decreased lacrimation, and a tendency to emotion- 
ally induced profuse diaphoresis. The urinary excretion of homovanil- 
lic acid (HVA) is elevated as compared with the excretion of vanillyl- 
mandelic acid (VMA). 


Degenerative Brain Diseases 


Degenerative brain diseases (Chap. 29) should be considered in the 
differential diagnosis of patients with conspicuous and progressive 
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ataxia. Among these are especially abetalipoproteinemia (Bassen- 
Kornzweig syndrome), Refsum’s disease (heredopathia atactica 
polyneuritiformis), and Hartnup’s disease. 

Table 21 shows a screening program for the workup of suspected 
degenerative diseases of the CNS. 


28.3 Myoclonus 


Postencephalitic states 

Subacute sclerosing panencephalitis 
Myoclonic epilepsy 

Degenerative brain diseases 
Poisoning 


Myoclonus refers to more serious diseases of the nervous system. It 
may originate anywhere in the cerebral cortex or the spinal cord. An 
intensive neurologic evaluation is required. Commonly, the underlying 
cause in children is an irreversible postencephalitic state. However, 
myoclonus may also precede or be associated with subacute sclerosing 
panencephalitis (SSPE) or other slow virus infections that cause en- 
cephalopathies. If progressive myoclonus occurs following generalized 
seizures and after the child has reached the age of 10 years, progressive 
familial myoclonic epilepsy (Unverricht-Lundborg-Lafora disease) 
should be considered. This storage disorder can be demonstrated by 
biopsy, showing the presence of polyglucosans (polymers of glucose) 
and of glycoproteins in tissues of skeletal muscles (pectoralis minor 
muscle) or of the liver. Typically, inclusion bodies (Lafora bodies) can 
be shown in certain areas of the brain by biopsy or by postmortem 
examination. The inheritance pattern is autosomal recessive. 


TABLE 21. Screening Program in Suspected Degenerative 
Diseases of the CNS 


1. CBC 2. Enzyme determinations 

Acid-base balance Leukocytes 

Urine (Table 22) Fibroblasts 

Serum lipids Organ biopsy: 

Viral serology sural nerve 

CSF electrophoresis (histology, 

Bone marrow histochemistry 
(storage cells) electron microscopy) 

EEG 

Nerve conduction 
velocity 

CAT scan 


m. 


3. Brain biopsy) 
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Myoclonus may be observed also in various metabolic diseases of 
the nervous system (maple syrup urine disease, phenylketonuria), or in 
poisoning (piperazine, reserpine). 


28.4 Tremor 


The differential diagnosis of tremors should distinguish between the 
fast frequency (10—18/sec) and the medium frequency (3—9/sec) tremor. 
The fast frequency tremor is innocuous, if observed after excitement or 
physical exercise; it occurs also in hyperthyroidism or after large doses 
of analeptic drugs. The medium frequency tremor may be noted espe- 
cially in the hands and the eyes. It is indicative of more serious 
illnesses of the CNS, such as postencephalitic states or states following 
head injuries, degenerative disorders of the CNS, Wilson's disease, 
side effects of medicaments, or poisoning with ammonia, 
phenothiazine, or carbon monoxide. Medium frequency tremor may be 
found in children with cerebral dysfunction, especially in those with 
lesions of the extrapyramidal areas (e.g., striatum), in those with some 
form of hereditary leukodystrophy (e.g., Pelizaeus-Merzbacher syn- 
drome), in those with magnesium deficiency or chronic mercury 
poisoning. The fast frequency tremor is observed in patients suffering 
from disturbances of the carbohydrate metabolism associated with 
hypoglycemia (hereditary fructose intolerance, glycogenosis, Chap. 
29, Section 3; McQuarrie’s syndrome, Chap. 31; Cochrane’s syn- 
drome, Chaps. 25 and 31), or in persons with hyperventilation of 
psychogenic origin. Tremor as sign of hypoxemic injury of the CNS 
may be noted in those with severe anemia, especially of some breast- 
fed infants, probably owing to deficiency of Castle’s intrinsic factor in 
the milk. 


28.5 Tics 


Tics should be considered if children between the ages of 7 and 10 
years show involuntary movements that resemble ataxia, myoclonus, 
or tremor. Tics are frequently seen, especially in boys of this age, and 
include blinking of the eyes, unilateral facial twitching, gasping for air, 
sniffing, clicking of the tongue, shaking of the shoulders, and even 
choreiform movements. However, these movements can be sup- 
pressed by distraction; in contrast to chorea minor, they are confined 
stereotypically to the same muscle groups. Slow horizontal (occasion- 
ally also vertical) shaking movements of the head and neck, seen in 
children during the first two years of life, and often associated with 
nystagmus, indicate spasmus nutans (nodding spasm), a disorder with 
a favorable prognosis. This condition should be distinguished from 
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28.5 Tics 


reactive nodding of the head in congenital nystagmus, in which merely 
adjustment of the abnormal movements of the eyes is attempted. 
Head-rolling (jactatio capitis nocturna) when the child is about to fall 


asleep or is half awake is easy to recognize. It does not have its onset 
before the second year of life. 
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29 Metabolic 
Diseases 
with or without 
Psychomotor 
Impairment 


The possibility of congenital enzymatic defects of the lipid, protein, or 
carbohydrate metabolism has to be considered in patients with pro- 
gressive psychomotor retardation. The retardation may present as an 
isolated finding or be associated with unremitting peripheral neurologic 
disturbances or with hepatosplenomegaly. Even an otherwise unex- 
plained progressive hepatic or splenic enlargement should raise the 
suspicion of a metabolic disorder. The suspicion increases if the child 
has blood relatives with metabolic disorders and/or siblings who are 
retarded or who died at an early age, or if the child failed to feed well or 
had an undue tendency to vomiting during infancy. After sequelae of 
birth injuries or of encephalitis have been excluded, screening tests for 
metabolic disorders should be performed with urine, blood, and CSF 
(Table 22). If abnormal protein metabolism is suspected, a few rapid 
urine screening tests (Table 23) can narrow the diagnostic possibilities 
to a few choices before the necessary amino acid chromatogram is 
ordered. 

Table 24 lists the most important diseases according to their 
manifestations: enzymatic defects leading to psychomotor retardation 
and neurologic disturbances are mentioned under Nos. 1 to 16 and 31 to 
34, syndromes characterized by hepatosplenomegaly, splenomegaly, 
or other manifestations are found under Nos. 17 to 30 and 35 to 39. 

The order of sequence in the text is arranged, according to en- 
zymatic disorders, as follows: 


29.1 Lipid metabolism 

29.2 Protein metabolism 

29.3 Carbohydrate metabolism 
29.4 Mucopolysaccharidoses 


The figures following the names of the diseases correspond to the 
numbers of the diseases in Table 24. 
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29 Metabolic Diseases with or without Psychomotor Impairment 


29.1 Disorders of Lipid Metabolism 


Metachromatic Leukodystrophy (1) 

Two forms: cerebral sclerosis of Scholz (onset in the second year of 
life) and diffuse progressive metachromatic leukoencephalopathy of 
Greenfield (onset between the fourth and fourteenth years of life). Both 
variants are characterized by increasing dementia and progressive 
paralysis with spasticity. Ocular muscle disturbances occur early in the 
disease. Optic atrophy and considerable urinary excretion of sulfatide. 
Demyelination due to hereditary aryl sulfatase deficiency with deposi- 
tion of metachromatically-stained lipids in the cerebral white matter 
and the peripheral nerves. 


Globoid Leukodystrophy (Krabbe’s Disease) (2) 

Progressive spasticity, especially of the lower extremities, beginning in 
the second trimenon. Hyperreflexia, seizures, optic atrophy. Sudan- 
ophilic leukodystrophy of Pelizaeus-Merzbacher (Chap. 28, Section 2, 
pp. 272-275 is also included in this group.) 


GM, Gangliosidosis (Tay-Sachs Disease) (3) 

Marked hypertonicity, beginning at the age of 6 to 7 months, followed 
by rapid progression to spasticity; seizures; increasing dementia; loss 
of vision due to optic atrophy and tapetoretinal degeneration (cherry 
red macula). 


GM, Gangliosidosis (19) 

Disorder due to j-galactosidase deficiency. Two forms: GM, 
gangliosidosis, type 1 (generalized gangliosidosis) with prominent 
visceral storage, deformities of the skull and the skeleton (Hurler-like 
features), severe psychomotor retardation, and spastic pareses; GM, 
gangliosidosis, type 2 (juvenile GM, gangliosidosis) with onset at the 
end of the first year of life, without hepatosplenomegaly or skeletal 
changes, but with severe psychomotor retardation, blindness, and 
pseudobulbar palsy. 


Gaucher's Disease (20) 

Three variants: the acute infantile neuronopathic form (type 2) with 
rapid organ involvement, yellowish-brown skin pigmentation, and pro- 
gressive neurologic impairment, such as strabismus, hypertonicity, 
opisthotonus, apathy, severe psychomotor retardation, and seizures; 
anemia and thrombocytopenia; in patients with pulmonary involve- 
ment, also cough, dyspnea, cyanosis. The chronic adult form (type 1) 
with slowly enlarging spleen and liver, bone involvement, anemia, and 
thrombocytopenia. The subacute neuronopathic variant (type 3) with 
later onset of neurologic symptoms and a better prognosis than the 
acute infantile neuronopathic form. 
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29.1 Disorders of Lipid Metabolism 


Niemann-Pick Disease (21) 

Onset before the age of 6 months with symptoms similar to those in 
Gaucher’s disease; hepatosplenomegaly and storage of sphingomyelin 
in the lungs, resembling interstitial pneumonia. Severe motor retarda- 
tion, spastic pareses, cherry-red macula, elevated serum lipids. 


Refsum’s Disease 

(Heredopathia Atactica Polyneuritiformis) (4) 

Early manifestation of polyneuritis (marked elevation of the CSF pro- 
tein) and of cerebellar symptoms, retinitis pigmentosa, and night blind- 
ness. Etiology: depositions of fatty acids and of phytanic acid, es- 
pecially in the anterior horn cells of the spinal cord, due to a defect 
of catabolism of phytanic acid. Also, other disturbances of lipid 
metabolism are present. 


Primary Hyperlipoproteinemias 

To date, 5 types of primary hyperlipoproteinemias are known. Type I 
hyperlipoproteinemia is characterized by hepatosplenomegaly, xan- 
thomatous lesions of the skin, and lipemia. Mental retardation and other 
neurologic manifestations are lacking in type I as well as in the other 
types of hyperlipoproteinemias. The various forms can be distin- 
guished from each other by serum lipid analysis. 


Tangier Disease 

Patients with Tangier disease develop early in childhood markedly 
enlarged yellowish-gray to orange-colored tonsils, generalized lym- 
phadenopathy, and hepatosplenomegaly. The blood levels of choles- 
terol and phospholipid are low; those of triglyceride are normal or 
elevated. 


Fabry’s Disease (38) 

Onset in later childhood. Reddish-purple macules and papules due to 
glycolipid depositions, especially on the labial and oral mucosa, the 
conjunctivae, and the scrotum, in the umbilical region, and on the 
fingers. Disorder also called angiokeratoma corporis diffusum univer- 
sale. Owing to storage of the metabolite in various organs (ganglion 
cells, cornea, kidneys), severe painful episodes, paresthesias, rheu- 
matoid pain, or cardiorenal failure occur. Characteristic findings: 
cloudy corneas, distention of the conjunctival veins or of the vessels of 
the eyeground. Differentiation necessary from rheumatic fever, 
rheumatoid arthritis, and meningococcal sepsis because of the associa- 
tion of fever, pain, and skin lesions with each of these diseases. 


Diagnosis: Biopsy. Demonstration of glycolipids in serum and 
erythrocytes. Demonstration of deficient ceramide trihexosidase 
in urine, leukocytes, and fibroblasts as cause of depositions of 
ceramidetrihexoside and ceramidedihexoside. 
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Disorders of Lipid Metabolism 


29.1 


an aa S SPCT VES DEUY 8 SƏ,QIHÉMYIVKYKÉZYIçI<€É€yIWMÉI9É€IGIISII IIII9IG€<-III€IIA5IŠITKVIIE —MMM—————————————— 


deu 0 ++ tF DHH 
Pp »neuiAzu'q ]99Jop »neurAzuq 129]op oneuiAzuq S1Sv[qOJq! 1 
Joojop oneuiÁAzuq 199]op oneuiAzuq 129]op oneuirÁAzuq Asdoig 
yoajop »neuiAzuq JooJop oneurÁAzuq joojop oneurAzuq So1A20*n2'T 
ureJdo[eudoouoouimnoud 
‘Asdoiq o[o»snjA s[[2» o8eJo1g AYO.LIEUI 9UuOgq 
*ureJaoÁAUIOJ]29[d 
*ÁJI2O[9A ++ snpun,] 
uononpuoo 9AJION 
*sisoJoudog329[o sisoloydo.ns3[9 ASO 
HS) ‘woad paed ASO 
pio? oruo[eurAu]9]A 
*eruouiulv 
*proe on) So) A»o0»[n9] 
SoIpoq ə9uo19 3 *sproe ouruy poyejonse A 
*$}S9}] SATJOIOAOIG ‘s33 əƏriq)no *tsiso1oudo.noələ 
*(dunsy) *(dunsy) ut9301dodrT 


uoneuturio9jop *ood uoneuluiI9jop *ooqd 'spidrT poorg 


283 


29 Metabolic Diseases with or without Psychomotor Impairment 


TABLE 23. Rapid Urine Screening Tests in Abnormal Protein 
Metabolism 
(according to Hagberg) 


Ferric Cyanide- Dinitrophenyl 
Chloride ^ Nitroprusside ^ Nitrosonaphthol Hydrazine 
Test Test Test Test 

Phenylketonuria + + + 
Histidinemia + + 
Homocystinuria + 

Maple syrup + 

urine disease 

Tyrosinosis + + 
Cystinuria + 


Abetalipoproteinemia 

(Bassen-Kornzweig Syndrome (11) 

A disorder of lipid metabolism due to an enzymatic defect. Gross 
intracellular fat in jejunal cells. Findings: ataxia, areflexia, hypotonic- 
ity, tendency to diarrhea and steatorrhea. Abnormally low plasma 
levels of cholesterol, phospholipid, and triglyceride. Acanthocytosis of 
the red blood cells and tendency to hemolysis. Some of the neurologic 
manifestations, explained on the basis of progressive spinocerebellar 
degeneration (including retinitis pigmentosa), are considered to be 
sequelae of lack of fat-soluble vitamins. 


Wolman’s Disease (35) 

Hepatomegaly, bilateral adrenal calcification, and cirrhosis of the liver 
due to excessive depositions of cholesterol esters and triglycerides. No 
neurologic symptoms. 


Besides the above listed disorders of lipid metabolism, unexplained 
psychomotor retardation in a child raises the question primarily of 
enzymatic defects of the amino acid metabolism. 


29.2 Disorders of Protein 
Metabolism 


Phenylketonuria (5) 

Phenylketonuria is characterized by psychomotor retardation, notice- 
able from the age of 6 months, and by seizures (often lightning seizures, 
salaam seizures, head myoclonus). The disease can be suspected be- 
fore occurrence of overt signs by routine screening (Guthrie test) or by 
the peculiar odor of the patient’s sweat and/or urine (mousey, musty). 
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The manifestations are uncharacteristic during the first few weeks of 
life and consist of uncontrollable vomiting, increased muscle tone, 
active reflexes, and eczematous skin lesions. The following findings 
occur later in the course of the disease: seizures, tremor, EEG abnor- 
malities, and progressive microcephaly. Such patients frequently have 
fair hair and blue eyes. Even children of families with dark skin or dark 
hair are lighter than the unaffected family members. (For instance, the 
Japanese child may have brown hair.) 


Diagnosis: Guthrie test; elevated levels of serum and urine phenyl- 
alanine. 


Maple Syrup Urine Disease (6) 

During the neonatal period, frequent difficulties in feeding and breath- 
ing, hypertonicity, or tendency to seizures. Maple syrup-like odor of 
the urine because of high concentrations of the branched-chain amino 
acids leucine, isoleucine, and valine in blood and urine; disease due to 
deficiency of the enzyme amino acid decarboxylase. If the diagnosis is 
made late, progressive spasticity, decerebrate rigidity, and severe men- 
tal retardation ensue. Additional findings: sparse, dystrophic hair; dry, 
thickened skin. 


Diagnosis: Demonstration of amino acids in urine and serum by 
chromatography; demonstration of keto acids in urine by 
dinitrophenylhydrazine test. 


Hartnup's Disease (7) 

Pellagra-like skin changes with marked cutaneous photosensitivity in 

the first years of life; progressive ataxia, bilateral pyramidal signs, 

visual disturbances, hypotonicity, progressive mental retardation. 
Etiology: defect in the absorption of amino acids (mainly tryp- 

tophan) in the intestinal epithelium and the renal tubules, resulting in 

deficiency of nicotinic acid. 


Diagnosis: Massive aminoaciduria after tryptophan loading, high 
urinary excretion of indican. 


Histidinemia (8) 

Disturbances of psychomotor development, delayed speech develop- 
ment, intention tremor, defective skin pigmentation (fair hair, blue 
eyes). 


Diagnosis: Amino acid chromatography of the urine; histidase activ- 
ity of cornified epithelium or of liver. 
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Hypervalinemia (9) 

Symptoms similar to those of histidinemia; tendency to seizures; pecu- 
liar odor; elevated levels of valine in serum and urine; positive indole 
acetic test in urine after tryptophan loading. 


Nonketotic Hyperglycinemia (10) 

In the neonatal period, vomiting and seizures, not responding to 
therapy. In serum, liver, and erythrocytes markedly elevated glycine 
levels due to glycine decarboxylase deficiency. Aminoaciduria. 


Ketotic Hyperglycinemia 

In patients with ketotic hyperglycinemia, severe episodes of metabolic 
acidosis, vomiting, ketonuria, or dehydration occur in the neonatal 
period or in early infancy. These episodes may be so severe as to result 
in death. If the infant survives the first few months, he or she will 
develop a characteristic leukopenia and thrombocytopenia. Ketosis 
can be induced by febrile infections or by the intake of protein that has 
a high content of leucine, isoleucine, threonine, valine, or methionine. 
A provocative test to establish the diagnosis may endanger the pa- 
tient's life. The demonstration of elevated serum glycine levels, espe- 
cially during a ketotic episode, suffices to confirm the diagnosis. 


Methylmalonic Acidemia 

The clinical picture of methylmalonic acidemia resembles that of ke- 
totic hyperglycinemia. The patients who survive the ketotic episodes 
develop progressive psychomotor retardation, and osteoporosis ensues 
as the result of ketosis. The diagnosis is based on elevated levels of 
methylmalonic acid in plasma (10 mg?o) and urine. Glycine is also 
elevated, though to a lesser degree. 


Homocystinuria (12) 

Onset in the first year of life with psychomotor retardation, failure to 
thrive, decreased pigmentation of the skin, and thin, sparse hair. Addi- 
tional findings: hypertonicity, hyperreflexia, tendency to seizures; thin 
stature, ectopia lentis (resembling patients with Marfan's syndrome); 
later, tendency to thromboses and development of progressive 
hepatomegaly due to deposition of fat. 


Diagnosis: Demonstration of increased homocystine excretion in the 
urine with or without elevated plasma methionine. Positive nitro- 
prusside test (Legal's test) of the urine. 


Ornithinemia (13, 14) 


Two types: ornithinemia I, characterized by mental retardation, jaun- 
dice, EEG abnormalities, ornithinemia, and generalized amino- 
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aciduria. Hepatic ornithine keto acid transaminase (OKT) 1s deficient. 
Ornithinemia II: mental retardation, ataxia, and hyperammonemia. 
Normal OKT activity in fibroblasts. 


Hyperammonemia (15, 16) 

Episodic vomiting, restlessness, lethargy, stupor, and progressive 
mental retardation due to chronic ammonia poisoning because of dis- 
turbances of the urea cycle. Several enzymatic defects cause clinical 
pictures that resemble one another. Hepatomegaly may be present. 


Diagnosis: Elevated plasma ammonia levels; aminoaciduria; high 
CSF glutamic acid concentration. 


Citrullinemia (17) and 

Argininosuccinicaciduria (18) 

Citrullinemia: symptoms similar to those of hyperammonemia; rising 
ammonia levels, especially after meals. 

Argininosuccinicaciduria: mental retardation, recurrent coma, 
and abnormal hair (trichorrhexis nodosa). 

Tests: positive ninhydrin test of the urine due to increased excre- 
tion of argininosuccinic acid. Elevated argininosuccinic acid levels in 
the CSF. 

All forms of a disturbed metabolism of the urea cycle are as- 
sociated with hepatosplenomegaly. Hyperprolinemia (mental re- 
tardation and renal disturbances, see Chap. 20, Section 3), hyper- 
lysinemia (mental retardation and abnormal physical development), 
carnosinemia (mental retardation and seizures due to carnosinase de- 
ficiency; carnosine is a f-alanylhistidine), and hyper-B-alaninemia 
(hypotonicity, seizures, absent reflexes) can be demonstrated only by 
chromatography. 


Tyrosinosis (36) 

Characteristics: failure to thrive, steatorrhea, malnutrition, delayed 
development, vitamin D-resistant rickets, hepatosplenomegaly, renal 
tubular damage with polyuria, proteinuria, and aminoaciduria. No 
neurologic symptoms. Conspicuously dark skin pigmentation in some 
patients. Later in the course of the disease: jaundice, ascites, and 
hemorrhagic tendency due to cirrhosis of the liver. 


Diagnosis: Elevated blood levels of tyrosine, increased urinary excre- 
tion of tyrosine. 


Tyrosinosis should be distinguished from tyrosinemia of the premature 
infant (due to immaturity of the enzymes that metabolize tyrosine) and 
from tyrosinemia of patients with certain disorders of the liver. 

In summary one can say that the enzymatic defects of the protein 
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metabolism are not associated with hepatosplenomegaly, except in 
tyrosinosis and in disturbances of the urea cycle. 


Neurologic abnormalities, seizures, and psychomotor retardation of 
unknown etiology always suggest disturbances in protein metabolism. 

In patients with unexplainable enlargement of the liver or the 
spleen, storage disorders of the lipid metabolism or of the carbohy- 
drate metabolism should be suspected. If the metabolites involved 
constitute substances required for myelinization of the central nervous 
system, their storage or their defective synthesis will also lead to 
severe disturbances of the central nervous system. 


29.3 Disorders of Carbohydrate 
Metabolism 


If a storage disease is suspected in a young infant with hepatomegaly or 
spenomegaly, a glycogenosis should be considered first. Of the 12 
known types of glycogen storage diseases, fewer than 10% of patients 
lack hepatomegaly (such as patients with type V, McArdle's disease) 
or have only mild hepatomegaly (such as patients with type II, Pompe's 
disease). The various genetically determined defects involving the en- 
zymes necessary for the glycogen metabolism and the peculiarities of 
the glycogen metabolism in the different organs explain the diverse 
clinical pictures. 


Glycogenosis Type | (Von Gierke's 

Disease) (24) 

Glycogenosis type I constitutes one third of the glycogenoses. Large 
liver, tendency to hypoglycemic seizures, and ketoacidosis are ob- 
served in some patients in the neonatal period. Frequently the diag- 
nosis is made later, when excessive hepatomegaly, short stature, obe- 
sity, yellowish skin, and reddish xanthomas on the elbows and knees 
have occurred, owing to hypercholesterolemia. Also renal enlargement 
is encountered. 


Diagnosis: Elevated levels of lactate, pyruvate, and uric acid; de- 
creased phosphorus; normal alkaline phosphatase; amino- 
aciduria; postprandial glycosuria. 

Glucose tolerance test: abnormally high glucose concentrations, 
delayed decrease of the glucose levels, associated with a hypo- 
glycemic phase. 

Insulin-induced hypoglycemia test; danger of severe hypo- 
glycemic reactions. 

Glucagon test: absent or small rise in blood glucose (a normal 
response does not exclude glycogenosis). 
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Fructose tolerance test (0.5 g/kg fructose I.V.): no elevation of 
blood glucose. 

In type I glycogenosis (lack of glucose-6-phosphatase): galactose 
tolerance test (50% galactose solution I.V. in a dose of 1 ml/kg of 
body weight): elevation of lactate, but not of blood glucose. 


Glycogenosis Type Ill (Forbes’ Disease) (25) 

Diagnosis: hypoglycemia after fasting. Tolerance tests yield same 
results as in von Gierke’s disease, except that the galactose and 
fructose tests are followed by a normal hyperglycemic reaction. 


Glycogenosis Type IV (Andersen’s Disease) (26) 

Distinct, but not very marked hepatomegaly and/or splenomegaly in 
infancy. Severe disturbances of liver function occur very early in the 
disease owing to abnormal hepatic glycogen synthesis. Cirrhosis of the 
liver with progressive jaundice may ensue. Andersen’s disease (con- 
stituting 1% of the glycogenoses) is difficult to diagnose by means of 
the usual tolerance tests. The histologic findings resemble those of 
other glycogen storage diseases. 


Glycogenosis Type VI (Hers' Disease) (27) 

Hepatomegaly and delayed growth, noticed very early in the disease; 
absence of other pathologic findings; tolerance tests less abnormal than 
in the other glycogenoses; normal galactose metabolism. Diagnosis 
based on biopsy and on low levels of phosphorylase in the leukocytes. 


Glycogenosis Type II (Pompe's Disease) (28) 

Generalized glycogenosis, starting in the first months of life. 
Nonspecific findings, such as lack of appetite, vomiting, failure to 
thrive, hypotonicity, hypersalivation, enlarged tongue (creating the 
impression of mental retardation). Signs of heart failure, such as dysp- 
nea, cyanosis, generalized cardiac enlargement, and systolic murmur 
noted early in the disease. Hepatosplenomegaly frequently missed or 
misinterpreted as heart failure. Hypoglycemia, ketonemia, or abnormal 
tolerance tests, such as in type I glycogenosis, frequently absent. 
Enzymatic defect (lack of a-glucosidase) demonstrable in hepatocytes 
and fibroblasts, occasionally also in leukocytes, but never in 
erythrocytes. In suspected cases: muscle biopsy for investigation of 
glycogen storage. 


Glycogenosis Type V (McArdle’s Disease) (29) 

Patients with glycogenosis type V develop during the later childhood 
years progressive muscular weakness, marked muscle pain after exer- 
cise (charley horse), or transient cramp-like stiffness. No hepatomeg- 
aly or hepatosplenomegaly. 
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Diagnosis: Lack of blood lactate elevation after exercise. Muscle 
biopsy to assay content and activity of muscle phosphorylase. 


Mannosidosis 
Mannosidosis, a rare storage disease, is characterized by hepatomeg- 
aly, psychomotor retardation, cataract formation, and the presence of 
storage cells in the liver, bone marrow, and the central nervous system. 
The disorder is due to the decrease or absence of the enzyme 
a-mannosidase. 


Diagnosis: Marked elevation of urinary mannose. 


Hereditary Fructose Intolerance (22) 

Upon ingestion of fructose-containing foods: vomiting, hypoglycemia, 
tremors, convulsions, or coma. In patients with chronic ingestion of 
fructose: hepatomegaly (often the presenting sign), vomiting, failure to 
thrive, jaundice, cirrhosis of the liver, proteinuria, renal dysfunction. 
Precipitous and prolonged drop in blood glucose and in serum phos- 
phorus after oral or intravenous administration of fructose. Etiology: 
deficiency of hepatic fructose l-phosphate aldolase and of hepatic fruc- 
tose 1,6-diphosphate aldolase. Amelioration of the condition if 
fructose-containing foods are avoided. 


Galactosemia (23) 
Two forms of galactosemia: (a) transferase defect, (b) galactokinase 
defect. 

Transferase defect: reluctance of infants to ingest breast milk or 
formula containing galactose; vomiting, failure to thrive, jaundice, 
hepatomegaly; mental retardation evident by 6 to 12 months. Diagnosis 
by demonstrating deficiency or lack of galactose l-phosphate uridyl 
transferase in red blood cell lysates. 


Galactokinase defect: milder variant of galactosemia; cataracts in 
early infancy, non-glucose-reducing substances in the urine. Diagnosis 
based on deficiency of galactokinase in erythrocytes. 


29.4 Mucopolysaccharidoses (30) 


Since the acid mucopolysaccharides constitute some of the most im- 
portant metabolic substances in the connective tissue, their abnormal 
synthesis due to congenital enzymatic defects leads to malformation 
syndromes involving various organs. In most cases, the findings would 
be hard to miss, especially if after the first year of life the patient 
develops a disproportionately short stature or dwarfism. The abnormal- 
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ities are caused by disturbances of the enchondral, periosteal, and 
endosteal ossification and can be demonstrated radiologically early in 
the disease. Characteristically, they consist of thickening of the cal- 
varia, premature closure of the lambdoid suture, enlargement of the 
sella turcica, beaked, wedge-shaped thoracic and lumbar vertebrae 
with development of kyphosis, plump curved bones of the arms, dis- 
tended peg-shaped metacarpal bones, tapering of the phalanges, and 
other signs. 


Mucopolysaccharidosis Type | H 

(Hurler’s Syndrome) 

Poorly proportioned short stature, unusual, grotesque facies (de- 
pressed bridge of the nose, enlarged tongue, protruding lips, malformed 
skull, spout-like facies—gargoylism), short neck, stunted, deformed 
trunk with kyphosis, large abdomen with hepatosplenomegaly, short 
extremities, contractures of the joints, spade-like hands, hyper- 
trichosis, cloudy corneas, and mental retardation. 


Diagnosis: Demonstration of mucopolysaccharides in the urine. 


Mucopolysaccharidosis Type! S 

(Scheie’s Syndrome) 

Formerly called mucopolysaccharidosis type V. Less distinct manifes- 
tations than in Hurler’s syndrome. Coarse facial features, stiff joints, 
cloudy corneas, usually normal intelligence. High levels of dermatan 
sulfate in the urine. 


Mucopolysaccharidosis Type ll 

(Hunter’s Syndrome) 

Less severe than Hurler’s syndrome. Stiff joints, hepatosplenomegaly, 
dwarfing, gross facial appearance. Commonly no gibbus, no cloudy 
corneas. 


Mucopolysaccharidosis Type lli 

(Sanfilippo's Syndrome) 

Marked mental retardation. Physical findings less pronounced than in 
Hurler's syndrome. Excessive urinary excretion of heparan sulfate. 


Mucopolysaccharidosis Type IV 

(Morquio's Syndrome) 

Resembling a chondrodystrophy; distinct generalized platyspondyly. 
Normal mental development. Cloudy cornea, dental abnormalities, 
aortic regurgitation. Urinary excretion of keratosulfate. 
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Mucopolysaccharidosis Type VI 

(Marateaux-Lamy Syndrome) 

Bone disturbances noticeable at birth, followed later by marked growth 
retardation. Normal intelligence. Elevated urinary excretion of derma- 
tan sulfate, no elevation of mucopolysaccharides. 


Mucopolysaccharidosis Type VII 

(B-Glucuronidase Deficiency) 

Hepatosplenomegaly, peculiar face, hernias (inguinal, umbilical), 
dysostosis multiplex, recurrent infections; clcudy corneas (some 
patients); cardiopathy (some patients); psychomotor retardation; 
granulocytic inclusions; urinary excretion of dermatan sulfate. 


Mucolipidoses (31, 32, 33, 34) 

Metabolic diseases, characterized by the accumulation of excessive 
amounts of mucopolysaccharides, glycolipids, and sphingolipids. Var- 
ious forms have been described. 

Mucolipidosis I (Gal+ disease): mild Hurler-like symptoms, men- 
tal retardation, heart disease, dwarfing, skeletal anomalies; increased 
B-galactosidase activity in the liver. Metachromatic inclusions in 
fibroblasts and leukocytes. 

Mucolipidosis II (I-cell disease): mental and motor retardation, 
heart disease, skeletal anomalies, dwarfing, odd facies. Partial or com- 
plete deficiencies of lysosomal acid hydrolase in fibroblasts, elevated 
levels of hydrolases in serum and other body fluids; foam cells in liver, 
spleen, and endocardium. 

Mucolipidosis III (pseudo-Hurler dystrophy): milder disorder 
than mucolipidosis II, characterized by skeletal anomalies, dwarfing, 
cloudy corneas, heart disease. Visceral and mesenchymal storage of 
mucopolysaccharides and glycolipids. 

Mucolipidosis IV: mental retardation, cloudy corneas; coarse 
fibroblast inclusions. No mucopolysacchariduria. 


Wilson's Disease 

(Hepatolenticular Degeneration) (37) 

Copper-storage disease with hepatosplenomegaly, jaundice, hemolytic 
anemia, tremors, choreoathetoid movements. Decreased serum levels 
of copper and of the enzyme ceruloplasmin; however, serum copper 
levels may also be normal or elevated. 
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Hormonally induced hyperglycemia: 
Diabetes mellitus 
Cushing’s disease 
ACTH or corticosteroid therapy 
Hyperthyroidism 
Pheochromocytoma 
Hyperglycemia due to CNS disease: 
Encephalitis 
Cerebral lesions: 
Hemorrhages 
Tumors 
Poisoning 
Hyperglycemia due to nutrition: 
Infusions 
Diseases: 
Seip-Lawrence syndrome 
Prader-Willi syndrome 
Beckwith-Wiedemann syndrome 
Urbach-Wiethe syndrome 


Hormonally Induced Hyperglycemia 

If glycosuria and hyperglycemia are found in a patient, diabetes mel- 
litus has to be excluded first, even in the absence of the classic early 
findings, such as polydipsia, polyuria, bulimia, loss of weight, or smell 
of acetone. If the patient’s consciousness is impaired, one has to 
investigate whether this is due to hyperglycemia, ketoacidosis, lactic 
acidosis, hypoglycemia, or hyperosmolar coma (Chap. 5). Other 
hormonally-induced hyperglycemias (increased glucocorticoid effect, 
hyperthyroidism) can easily be recognized by the primary disease. In 
pheochromocytoma, manifestations such as tachycardia, blood pres- 
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sure elevation, and profuse sweating are rather prominent and facilitate 
the diagnosis (Chap. 12, Section 2). 


Hyperglycemia due to Diseases of the CNS 

It may be difficult to interpret the elevated blood glucose levels in a 
patient with incipient encephalitis who has a disturbed sensorium and 
centrally-induced hyperventilation. However, the progressively dete- 
riorating neurologic condition, the abnormal EEG, and the absence of 
ketoacidosis permit the physician to exclude diabetes mellitus (see also 
Chap. 20, Section 6). 

Glycosurias and elevated blood glucose levels after brain injuries, 
in hemorrhages, or in tumors of the central nervous system should be 
recognized either by the known underlying causes or the additional 
focal neurologic symptoms. 

The same holds true also for the glycosurias that are associated 
with poisoning or with the overloading of the alimentary tract. 


Seip-Lawrence Syndrome 

(Lipoatrophic Diabetes Mellitus) 

Patients with the Seip-Lawrence syndrome have a marked tendency to 
insulin-resistant diabetes mellitus. At the age of one or two years, they 
develop lipodystrophy. Additional findings are acromegaloid gigantism, 
hepatosplenomegaly, cardiomegaly, and genital enlargement. 


Prader-Willi Syndrome 

Patients with the Prader-Willi syndrome may have insulin-resistant 
diabetes mellitus during later childhood. Characteristically, these chil- 
dren are obese and have small hands and feet, hypogonadism, and 
mental retardation. 


Beckwith-Wiedemann Syndrome 

The Beckwith-Wiedemann syndrome should be recognized by its typi- 
cal findings, such as a conspicuously enlarged tongue, a flabby abdom- 
inal wall, omphalocele, and enlargement of the liver and kidneys, 
before the manifestations of a disturbed carbohydrate metabolism and 
an incipient diabetes mellitus become evident. 


Urbach-Wiethe Syndrome 

Patients with the Urbach-Wiethe syndrome have a tendency to develop 
elevated fasting blood glucose levels along with abnormal glucose 
tolerance tests, as well as disturbances of protein and lipid metabolism. 
The disease may be recognized in early infancy by marked hoarseness 
and yellowish nodular or plaque-like lipid deposits in the skin and 
mucous membranes. 
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Alimentary causes: 
Starvation 
After overnight fast 
Postabsorptive hypoglycemia 
Enteritis 
Maldigestion 
Malabsorption 
Hypoglycemia of the newborn 
Endocrine disorders: 
Deficiency of growth hormone 
Hypothyroidism 
Adrenal insufficiency 
Deficiency of glucagon 
Excessive production of insulin (hypersensitivity): 
Infant of diabetic mother 
Hyperplasia of 8 cells 
Insulinoma (Harris' syndrome) 
Prediabetes 
Metabolic causes: 
Glycogen storage diseases 
Galactosemia 
Hereditary fructose intolerance 
Disturbances of amino acid metabolism 
Hepatic disorders 
Unknown causes: 
Idiopathic infantile hypoglycemia 
(McQuarrie's syndrome) 
Ketotic hypoglycemia 
Leucine-sensitive type of hypoglycemia 
(Cochrane's syndrome) 
Beckwith-Wiedemann syndrome 
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Poisoning: 
Salicylates 
Sulfonamides 
Alcohol 
B-receptor blockers 
TRIS (tromethamine) 
Overdose of insulin 


Hypoglycemia after Overnight Fast 

Hypoglycemia after an overnight fast is not infrequent in early child- 
hood or during times of accelerated growth, especially if the last meal 
was consumed early in the evening. Headache in the morning, nausea, 
vomiting, dizziness, hypotension, fainting and diaphoresis while dress- 
ing, tachycardia, pallor, tremor, and peripheral paresthesia should be 
clues to this form of hypoglycemia. Similar symptoms may occur when 
the child is in school; they can have the same etiology and are as- 
sociated with poor concentration. Tremor, ataxia, transient strabis- 
mus, severe hypotonicity, hemipareses, seizures, or complaints about 
visual disturbances and auditory disorders are characteristic of severe 
cases. Even emotional disturbances may occur, such as anxiety, unre- 
sponsiveness, apparent loss of hearing, disturbances of association, or 
uncontrolled behavior. 


Hypoglycemia of the Newborn 

In the newborn and the infant, hypoglycemic episodes are frequently 
masked by respiratory difficulties, cyanosis, hypotonicity, poor feed- 
ing, shrill cries, tremors, and a tendency to seizures (Chap. 25, Section 1). 


Postabsorptive Hypoglycemia and 

Hypoglycemia in Malabsorption 

Postabsorptive hypoglycemia can be observed in rapidly growing chil- 
dren with a labile autonomic nervous system, especially in association 
with or after hepatic diseases. Hypoglycemia can occur also in disor- 
ders of the gastrointestinal tract, predominantly in disturbances of the 
carbohydrate metabolism (Chap. 3 and Chap. 41, Section 11), or in 
malabsorption (e.g., celiac disease). A frequent concomitant finding is 
unexplained diaphoresis (Chap. 45, Section 7), a sign that always 
arouses suspicion of hypoglycemia. 


Hypoglycemia due to Endocrine Disorders 

As a rule, disorders associated with deficiencies of growth hormone, 
thyroxine, or hormones of the adrenal cortex are diagnosed without 
difficulty because of their general symptoms. However, the possibility 
that these diseases may be connected with hypoglycemia is usually 
disregarded, and blood glucose determinations are commonly not per- 
formed. It is more difficult to arrive at a diagnosis if hypoglycemia is 
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the consequence of a disturbance in the glucagon-insulin metabolism. 
Glucagon deficiency due to hypoplasia of the acells may be masked by 
recurrent hypoglycemic episodes because of the important role gluca- 
gon has in glycogenolysis and gluconeogenesis. The plasma glucagon 
determination (immunoassay) is therefore helpful in arriving at a con- 
clusion in questionable cases. More frequently, the underlying 
pathologic mechanism is a hyperplasia of the B cells, due either to 
reactive hypoglycemia in children of diabetic mothers or to an in- 
sulinoma (Harris' syndrome), a disorder of unknown etiology. Patients 
with the last-named condition respond to any circulatory stress or even 
to an emotionally triggered situation with hypoglycemic episodes, con- 
sisting of tachycardia, diaphoresis, tremors, and headaches, i.e., signs 
of reactive release of catecholamines. Hyperinsulinism has to be dem- 
onstrated in suspected cases by repeated insulin determinations. In- 
sulin levels should be measured also after glucose tolerance tests. 

As a rule, hypoglycemic episodes due to increased insulin pro- 
duction remain undiagnosed in prediabetes, unless repeated insulin 
determinations are performed on these children when they have un- 
usual manifestations after fasting. 


Metabolic Causes of Hypoglycemia 

Hypoglycemia is rarely the only or even the leading manifestation in 
metabolic disorders. This does not hold true for galactosemia, a dis- 
ease that should be diagnosed as soon as possible in the newborn (who 
may or may not have jaundice and progressive hepatosplenomegaly 
due to this disorder). Hypoglycemia following the child's ingestion of 
milk and resulting in seizures is rather characteristic of galactosemia. 
Occasionally, the convulsions are masked by unexplained vomiting, 
diarrhea, or dehydration. If the diagnosis is missed, the fatty liver leads 
rapidly to cirrhosis. By the time these events take place, lenticular 
cataracts (due to ''galactitol," an abnormal degradation product of 
galactose) and cerebral involvement have usually occurred. In galac- 
tosemia, the high blood galactose levels inhibit the glucagon-dependent 
release of glucose from the liver. For galactokinase defect, a mild 
chronic disorder of galactose metabolism, see Chap. 17, Section 3. 


Diagnosis: Galactosemia, galactosuria, aminoaciduria, proteinuria; 
lack of the enzyme galactose-l-phosphate uridyl transferase in the 
erythrocytes. Autosomal recessive inheritance. 


Hereditary Fructose Intolerance 

Patients with hereditary fructose intolerance experience hypoglycemic 
shock-like episodes after ingestion of fruits or fruit juices (any 
fructose-containing foods) owing to deficiency of fructose-1-phosphate 
aldolase in the liver. In the infant, the disorder is often masked by 
severe recurrent nutritional disturbances, including fever, at the time 
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when the infants are being weaned from breast milk and begin to ingest 
fructose-containing foods (in contrast to galactosemia, in which the 
symptoms disappear after elimination of milk and milk products from 
the diet). 


Diagnosis: Fructosuria, fructosemia with concomitant hypoglyce- 
mia; aminoaciduria. 


The blood glucose must be monitored in disorders of the amino acid 
metabolism (Chap. 29, Section 2), especially in tyrosinosis, maple 
syrup urine disease, and cystinosis (Abderhalden-Fanconi syndrome, 
Chap. 35). 


McQuarrie’s Syndrome 

Patients with McQuarrie’s syndrome have paroxysmal hypoglycemic 
episodes during the first months of life. The fasting blood glucose levels 
are below 1.67 mmol/liter (below 30 mg/100 ml). These patients develop 
normally, but show high sensitivity to insulin. The disorder responds to 
corticosteroids; spontaneous recoveries without sequelae may occur. 


Ketotic Hypoglycemia 

Hypoglycemic episodes associated with ketosis occur especially in 
older children. They can be induced by fasting or a diet high in fats. 
The patients have a tendency to recurrent acetonemic vomiting. 


Cochrane’s Syndrome 
(Leucine-sensitive hypoglycemia, Chap. 25, Section 1) 

Patients with Cochrane’s syndrome develop hypoglycemic 
episodes after the intake of protein or leucine, owing to the release of 
insulin. Even hypoglycemic seizures may occur. There is marked 
aminoacidemia and a slight elevation of blood lactate. 

Table 25 shows the conventional screening tests in the workup of 
patients with hypoglycemia of undetermined origin. 


TABLE 25. Screening Tests in Hypoglycemia 
(according to Bickel and Teller) 


Glucagon test 0.03 mg/kg I.V. or I.M. 
(maximum dose 1 mg) 
Leucine tolerance test Leucine, 150 mg/kg P.O. 
or 75 mg/kg I.V. 
Insulin tolerance test 0.05 to 0.1 U/kg I.V. 
(regular insulin) 
Glucose tolerance test 0.5 to 1.0 g/kg I.V. 


in 25% solution 
(maximum dose 25 g) 
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Alimentary causes 
Adiposogigantism 

Cerebral gigantism 
Pituitary-diencephalic syndrome 
Frohlich’s syndrome 
Laurence-Moon-Biedl syndrome 
Prader-Willi syndrome 
Nonne-Milroy-Meige syndrome 
Alstróm-Hallgren syndrome 
Martin- Albright syndrome 
Glycogenosis type I 

Mauriac's syndrome 
Borjeson-Forssman-Lehmann syndrome 
Pickwickian syndrome 
Cushing's syndrome 


A child whose weight exceeds by 15% the expected weight for height is 
considered obese. Obesity is the result of an imbalance between intake 
and output of calories. Even though obese children may not take in any 
more calories than their peers, the latter utilize the calories less 
efficiently and lose through the stools they pass copious amounts of fat, 
protein, or carbohydrate. Overfeeding is usually denied; only an accu- 
rate assessment of the eating habits helps in making the diagnosis. 


Overeating 

Initially, children whose obesity is due to overeating show especially 
accelerated longitudinal growth. The epiphyseal closure follows the 
trend of the family pattern, resulting in a final height that is usually not 
above the average, but may be below it. The increase in body weight 
inhibits the physical activity, and diminished muscle work promotes 
the obesity, thereby creating a vicious cycle which is often of psycho- 


313 


32 Obesity 


genic origin (loneliness — anxiety — difficulties in school, with grat- 
ification through eating as a compensatory mechanism). The presence 
of hereditary obesity poses problems, since members of such families 
usually display a liking for food of high caloric content. The majority of 
obese children who are above average in height (adiposogigantism) 
come from these families. 

After overeating has been excluded as the most common cause of 
obesity, one has to explore disturbances of the diencephalon, endo- 
crine and metabolic diseases, and syndromes associated with over- 
weight. 


Cerebral Gigantism 

Birth weight and length of children with cerebral gigantism are usually 
excessive. The hands and feet are large; general growth is rapid; mental 
retardation is present. The demonstration of a mild internal hy- 
drocephalus is a clue to the diagnosis. 


Pituitary-Diencephalic Syndrome 

Owing to central lesions, patients with the pituitary-diencephalic 
syndrome have a belt-like distribution of the adipose tissue, 
hypogonadism, infantilism, and usually retarded growth. However, in 
rare instances, such children exhibit an especially rapid growth. The 
syndrome may be caused by involvement of the hypothalamus follow- 
ing encephalitis or tuberculous meningitis. Additional findings are dis- 
turbances of the central temperature regulation and disorders of the fat, 
glucose, and water metabolism (centrally induced diabetes insipidus), 
as well as sleep abnormalities. 

In the absence of a pertinent medical history, obesity from 
hypothalamic-endocrine causes suggests Frohlich's syndrome (adi- 
posogenital dystrophy). The combination of short stature, truncal 
obesity, and hypogonadism makes it possible to distinguish these chil- 
dren from patients who have adiposogigantism or who overeat. In 
diagnosing Frohlich’s syndrome, a rare disorder, it is important to 
demonstrate additional central disturbances (diabetes insipidus, in- 
creased carbohydrate tolerance, visual disturbances, defects in the 
visual fields, abnormalities of the sella turcica, headache) or cerebral 
manifestations (abnormal EEG, seizures). Most commonly, Frohlich’s 
syndrome is caused by destruction of the hypothalamic centers. 


Laurence-Moon-Bied! Syndrome 

Patients with this syndrome have obesity, mental retardation (with 
gigantism or dwarfism), polydactyly or hexadactyly, or syndactyly. If 
the condition is associated with trisomy 21, it is called Panse's syn- 
drome. 
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Prader-Willi Syndrome 

Patients with the Prader-Willi syndrome have truncal obesity, con- 
spicuously small hands and feet, short stature, hypogonadism, and 
mental retardation or imbecility. They tend to be euphoric. As a rule, 
the disorder can be recognized in infancy because of the excessive 
hypotonia (Chap. 27, Section 5) following a difficult delivery (ten- 
dency to asphyxia). 


Nonne-Milroy-Meige Syndrome 

The Nonne-Milroy-Meige syndrome is characterized by short stature, 
obesity, infantilism, hypogonadism, and psychomotor retardation or 
imbecility. Conspicuous lymphedema occurs on the legs; it rarely 
progresses beyond the inguinal area and is easily recognized, especially 
in the infant. 


Alstrom-Hallgren Syndrome 

The Alstrom-Hallgren syndrome is characterized by obesity in early 
infancy, sensitivity to light, nystagmus, exotropia, progressive visual 
loss due to retinal degeneration, sensorineural deafness, and a ten- 
dency to diabetes mellitus. 


Martin-Albright Syndrome 

(Familial Pseudohypoparathyroidism) 

Patients with the Martin-Albright syndrome have obesity, mental re- 
tardation, short stature, short extremities, brachymetacarpia (espe- 
cially of the third, fourth, and fifth digits), and hypoplasia of the enamel 
of the teeth. There is hypocalcemic tetany with hyperphosphatemia. 
The administration of parathyroid hormone or extract does not pro- 
duce phosphaturia. 


Glycogenosis Type | (Von Gierke’s Disease) 

Hardly any differential diagnostic difficulties arise when determining 
whether the obesity of a child is due to glycogenosis, because in this 
instance there is concomitant hepatosplenomegaly. 


Other Syndromes Associated with Obesity 

Mauriac's syndrome (short stature, truncal obesity, hepatomegaly due 
to marked glycogen storage, normal liver function tests) may be seen in 
patients with poorly controlled juvenile diabetes mellitus. 

The complete form of the Borjeson-Forssman-Lehmann syn- 
drome is observed only in males. Characteristically, these patients 
have truncal obesity, mental retardation, dwarfism, and seizures. 

The Pickwickian syndrome may occur in persons with severe 
obesity, especially those of short stature, if they develop pulmonary 
hypoventilation because of an elevation of the diaphragm due to ac- 
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cumulation of adipose tissue. This hypoventilation results in hypoxia, 
secondary polycythemia with cyanosis, and CO, retention. Periodic 
respiration with apnea and sudden brief episodes of somnolence are 
characteristically observed in these individuals. 

In patients with Cushing’s syndrome, the adipose tissue accumu- 
lates on the trunk, the cheeks, and over the shoulders. The children 
have osteoporosis and impaired linear growth. 
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Low body weight due to genetic causes 

Celiac disease (subclinical) 

Lack of appetite 

Anorexia nervosa 

Hypopituitary-diencephalic lesions (encephalitis, tumor) 
Hyperthyroidism 

Incipient diabetes mellitus 

Adrenal insufficiency (Addison’s disease) 
Seip-Lawrence syndrome 

Simon’s syndrome 


If the child weighs 15% less than expected for height, low body weight 
due to a familial predisposition should be considered first. These 
children are actually healthy and have a good appetite. They commonly 
consume more calories than their peers in age and height, are usually 
very active physically and alert mentally. They may have increased 
caloric requirements or may assimilate food inadequately because of 
subclinical malabsorption or maldigestion (poor food utilizers, subclin- 
ical celiac disease). 

A frequent cause of low body weight is lack of appetite. After 
exclusion of underlying organic diseases, psychosocial factors have to 
be looked for, starting from a faulty feeding technique to true 
shortcomings in child rearing (coercion to eat, excessive fluid intakes, 
in-between-meal snacks, sweets, selection of an unbalanced diet by the 
child himself, the ready offering of a substitute once the child 
rejects the initially presented food). Emotional stress also has an effect 
on children’s appetite (tensions within the family, demand for 
achievement, difficulties in school, loneliness, depression). 


Low Body Weight due to 
Psychogenic Causes 
Patients with low body weight due to psychogenic causes are usually 


317 


33 Low Body Weight 


prepuberal or puberal teenagers, almost exclusively girls. As a rule, 
psychosocial protest can easily be recognized as the underlying cause 
in these cases. Frequently, however, the psychosomatic component 
of the disease may be so closely intertwined with features of a 
hypothalamic disorder that distinction of it from the Simmonds- 
Sheehan syndrome (atrophy of the anterior pituitary gland, observed 
usually postpartum) may be difficult if the diagnosis is based merely on 
the clinical findings. The self-imposed restriction of food intake and the 
obsessive tryannization of the social environment through exaggera- 
tion and discussion of the physical and psychological manifestations 
by the subjects reveal quickly the psychic conflict of children with 
anorexia nervosa. Patients with this disorder may display a marked 
social hyperactivity. Conflict in the family or the influence of an emo- 
tionally cold or overprotective mother often contributes importantly to 
the development of anorexia nervosa, but is not the triggering cause. 


Hypopituitary Diencephalic Lesions 

A disease of the pituitary gland or of the diencephalon (postencephali- 
tic state, growing tumor) may cause conspicuous weight loss at any 
age. The condition may be associated with additional disturbances, 
such as those that involve central regulatory mechanisms (tempera- 
ture, circulation, blood glucose levels, sleep) or endocrine abnormal- 
ities (diabetes insipidus, adrenal cortical insufficiency). Anorexia in a 
child with cerebral damage also belongs under this heading; frequently 
it is difficult to treat, even in the first months of life. 


Hyperthyroidism, Diabetes Mellitus 
Hyperthyroidism (Chap. 40) as well as an incipient diabetes mellitus 
are easily diagnosed as causes of progressive weight loss. 


Adrenal Cortical Insufficiency 
To make the diagnosis of adrenal insufficiency or of Addison’s disease 
may at times be fraught with difficulties. In children, these disorders 
are mainly due to hemorrhages into the adrenals during birth; less 
frequently they are caused by tuberculosis or tumors. Bilateral adrenal 
calcification is an important clue. However, more than 90% of the 
adrenal function has to be lost in order to cause the characteristic 
manifestations (loss of weight, muscular fatigability, dry skin, progres- 
sive pigmentation of the mucous membranes, hypotension, hypother- 
mia, decreased urinary excretion of 17-ketosteroids). 

Postinfectious adrenal insufficiency is frequently missed because 
many of its symptoms are incorrectly considered to be of psychogenic 
origin. 
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Seip-Lawrence Syndrome (Lipoatrophic 

Diabetes Mellitus) 

At first, it is often mistakenly believed that patients with the Seip- 
Lawrence syndrome suffer from failure to thrive because they have 
experienced a generalized loss of the subcutaneous adipose tissue from 
early childhood. Additional manifestations, however, lead to the cor- 
rect diagnosis: acromegaloid gigantism, advanced bone age, hyperpig- 
mentation, hypertrichosis, genital enlargement, hypertension, a ten- 
dency to insulin-resistant diabetes mellitus (indications for a dience- 
phalic origin), cardiomegaly, renal enlargement, and hepatosplenomeg- 
aly. 


Simon's Syndrome (Progressive Partial 

Lipodystrophy) 

Simon's syndrome develops in late childhood. The loss of adipose 
tissue is confined to the face and the upper part of the body, while 
normal or even excessive amounts of fat tissue may be deposited in the 
lower portion of the body, especially the hips, buttocks, and thighs. 
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Excessive height as a familial trait 
Excessive height due to pituitary disorders 
Marfan’s syndrome 

Panse’s syndrome 
Laurence-Moon-Biedl-Bardet syndrome 
Seip-Lawrence syndrome 

Eunuchoid stature (primary hypogonadism) 
Kallmann’s syndrome 

Pasqualini’s syndrome 

Klinefelter’s syndrome 

XYY syndrome 

Adrenogenital syndrome 


In rapidly growing children, excessive height is defined as a height 
more than three standard deviations above average for age; gigantism 
is defined as a height more than five standard deviations above average. 

In the differential diagnosis, one has to consider first genetic 
causes of the tallness, i.e., whether or not the child is taking after one 
or the other parent. This can easily be recognized from the family 
history. These children already have above-average length at birth, and 
during all stages of their development they show a proportionate but 
above-average growth. 

The following are pathologic forms of tallness: 


1. Excessive height due to pituitary disorders 

2. Hereditary syndromes associated with excessive height 
3. Excessive height due to hypogonadism 

4. Excessive height due to endocrine disorders 


Excessive height due to pituitary disorders: this form of tallness is 
commonly caused by an adenoma of the anterior pituitary. The diag- 
nosis should be based on the determinations of somatotropic hormone 
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(STH). If the disorder begins after closure of the epiphyses, the patient 
will develop the characteristic acromegaloid features. 

Marfan's syndrome: it can be recognized in the infant by 
arachnodactyly. However, because of similar physical characteristics, 
patients with homocystinuria (Chap. 29, Section 2) should be dis- 
tinguished from those with Marfan's syndrome. Down's syndrome, 
if associated with excessive height and arachnodactyly, is called 
Panse's syndrome. Also patients with the Laurence-Moon-Biedl- 
Bardet syndrome or with the Seip-Lawrence syndrome (lipoatrophic 
diabetes mellitus, see Chap. 33) are taller than average. 

Hypogonadism (Chap. 37 and Chap. 39) has to be considered in 
every patient with excessive height, especially if there is a prolongation 
of the growth period and a delay in puberty. This is the case in primary 
hypogonadism (hypergonadotropic hypogonadism) with eunuchoidism, 
a disorder characterized by infantile genitalia, scant or absent facial, 
genital, and axillary hair, and a marked hypoplasia or atrophy of 
the testes. For additional variants (Kallmann's syndrome, Pasqualini’ s 
syndrome, Klinefelter's syndrome, XYY syndrome, or adrenogenital 
syndrome), see Chaps. 37 and 39. 

The diagnosis of partial gigantism (fingers, extremities; 
hemihypertrophy) is obvious, although the Klippel-Trenaunay syn- 
drome should be excluded. This, however, is not difficult because of 
the typical findings, such as unilateral segmental nevus flammeus, 
vascular hypertrophies, varices of the skin, angiomatosis, arterioven- 
ous fistulas of the involved extremity, and atrophic changes. 
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The causes of short stature should be investigated in children whose 
height is below the third percentile of normal. The following are causes 
of short stature: 


35.1 Gastrointestinal disorders (starvation) 

35.2 Metabolic diseases 

35.3 Endocrine diseases 

35.4 Syndromes associated with early development of short stature 

35.5 Congenital diseases of bones (skeletal anomalies, dysostoses, 
osteochondrodysplasias, etc.) and storage diseases 

35.6 Miscellaneous other causes 


35.1 Gastrointestinal Disorders 


Lack of protein 
Gastrointestinal causes: 
Celiac disease 
Cystic fibrosis 
Maldigestion 
Malabsorption 


It is easy to make the diagnosis, if the growth disturbance is caused by 
chronic gastrointestinal disorders or by starvation, especially by lack 
of protein. 


35.2 Metabolic Diseases 
Rickets 


Vitamin D deficiency 
Vitamin D resistance 
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Renal causes 
Oxygen deficiency 


Chronic anemia 
Cardiac lesions 
Chronic pulmonary insufficiency 


Hepatic diseases 
Storage diseases (enzymatic defects) 


In general, it is easy to recognize the underlying causes of short stature 
in patients with metabolic disorders that affect the growth of the skeletal 
system or of the entire organism, since other concurrent findings pro- 
vide sufficient clues. This holds especially true of the various forms of 
‘‘rickets,’’ i.e., disorders involving the growth of the bones and their 
calcification; the form of rickets most familiar to the pediatrician is that 
of vitamin D deficiency (craniotabes, rachitic rosary, knobby defor- 
mities of the long bones with prominence of the epiphyses, decreased 
calcification of the skeleton, elevated alkaline phosphatase). If the 
skeletal changes do not respond to vitamin D, (cholecalciferol) and if a 
rapid deposition of calcium in the area of the growth plates does not 
occur, one has to investigate for the causes of a vitamin D resistance. 
Vitamin D—resistant rickets usually have renal causes: 


Renal Tubular Acidosis 
Two forms may occur: 


1. Proximal renal tubular acidosis due to depression in the renal 
threshold of excretion of bicarbonate; the urinary pH varies accord- 
ing to the plasma bicarbonate level. 

a. Primary proximal renal tubular acidosis: retarded growth, 
hyperchloremic acidosis, no other renal abnormalities. If bicar- 
bonate is given, the prognosis is good. 

b. Secondary proximal renal tubular acidosis: 


De Toni-Debré-Fanconi Syndrome 

Renal tubular acidosis associated with other signs of renal fail- 
ure; increased renal excretion of phosphorus through the kidneys 
due to its abnormal reabsorption; other proximal tubular defects, 
leading to aminoaciduria, glycosuria, and decreased concentrat- 
ing capacity. Rickets and osteomalacia. 


Cystinosis (Abderhalden-Fanconi Syndrome) 
(Osteomalacia with renal glycoaminophosphaturic diabetes, 
short stature, cystine storage disease). 

Markedly retarded growth associated with distinct changes 
of the bones, such as seen in rickets (pseudorickets). Muscular 
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fatigability, photophobia, progressive renal failure, glycosuria, 
aminoaciduria, hyperphosphaturia, proximal renal tubular aci- 
dosis, hypokalemia. Cystine crystals can be demonstrated under 
polarized light in leukocytes of the peripheral blood, in bone 
marrow histiocytes, and in mucosal biopsies, as well as through 
slit-lamp examination of the cornea or the conjunctiva. 


Lightwood-Albright Syndrome 

(Renal Tubular Acidosis, Idiopathic 

Nephrocalcinosis) 

Short stature, severe rickets, osteoporosis, severe caries, signs 
of renal failure (polyuria, isosthenuria, glycosuria; increased uri- 
nary excretion of sodium, calcium, potassium, and bicarbonate). 
Hyperchloremic acidosis, hypokalemia, hypophosphatemia. 


Lowe’s Syndrome (Oculocerebrorenal Dystrophy) 

Growth retardation beginning in infancy (renal dwarfism) due to 
congenital defect of tubular function. Glycosuria, proteinuria, 
hyperaminoaciduria, metabolic acidosis. Muscular hypotonia, 
cataract, and buphthalmos. Sex-linked pattern of inheritance. 


Secondary proximal renal tubular acidosis has been observed in 
patients with vitamin D deficiency, medullary sponge kidney, or 
cyanotic congenital heart disease. 


2. Distal Renal Tubular Acidosis 
Normal renal threshold for bicarbonate, urinary pH above 6.0. 
Defective excretion of hydrogen ion, unrelated to the serum bicar- 
bonate level. 
a. Primary distal renal tubular acidosis: 


Butler-Albright Syndrome 
Occurs predominantly in girls. At the latest by the end of the first 
year of life, patients with this disorder develop progressive fail- 
ure to thrive, short stature, polyuria, dehydration, tendency 
to vomiting, progressive rickets, nephrocalcinosis, and renal 
stones. Elevated alkaline phosphatase. Elevated urinary excre- 
tion of phosphorus in the absence of other signs of renal failure. 
The disorder is due to an isolated tubular defect involving the 
reabsorption of phosphate. The inheritance pattern is X-linked 
dominant, occasionally autosomal recessive. The prognosis is 
good following correction of the acidosis. 

b. Secondary distal renal tubular acidosis: This condition may be 
associated with vitamin D intoxication, medullary sponge kid- 
ney, cirrhosis of the liver, hyperparathyroidism, etc. 
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Hypophosphatasia 

(Low Phosphatase Rickets, Rathbun’s Syndrome) 
Hypophosphatasia is a congenital, probably autosomal recessive dis- 
order characterized by diminished alkaline phosphatase, severe rick- 
ets, frequently elevated serum calcium levels, premature synostosis of 
the cranial sutures, dental anomalies, and a tendency to hypercalciuria 
and nephrocalcinosis. Even large doses of vitamin D have no therapeu- 
tic value and may actually be harmful (severe hypercalcemia). 


Hypocalcemic Vitamin D-Resistant Rickets 

(Pseudodeficiency Rickets) 

This is an extremely rare autosomal dominant disorder that responds to 
very high doses of vitamin D. In contrast to patients with hypophos- 
phatemic vitamin D-resistant rickets, those with pseudodeficiency 
rickets have increased aminoaciduria. 


Oxygen Deficiency and Other Causes 

of Short Stature 

Growth retardation due to a chronic anemia, congenital cardiac le- 
sions, or achronic pulmonary disease with decreased pulmonary func- 
tion (Chaps. 6, Sections 4 to 9) causes no diagnostic difficulties since 
the underlying disease can easily be recognized. The same holds true of 
patients with shortness of stature due to liver disease or to storage 
diseases (Chap. 29). 


35.3 Endocrine Diseases 


Short stature due to hypothalamic-cerebral disorders 
Pituitary dwarfism 
Dystrophia adiposogenitalis 
Hypothyroidism 
Diabetes mellitus 
Adrenal disorders: 
Cushing's syndrome 
Adrenogenital syndrome 
Precocious pseudopuberty 
Precocious puberty 


Short Stature due to 

Hypothalamic-Pituitary Disorders 

The differential diagnosis of short stature may be fraught with some 
difficulties in patients with endocrine abnormalities. Children with 
short stature due to hypothalamic-cerebral injuries are of normal size 
at birth. Examples: children with severe intrauterine or perinatal in- 
sults to the brain. Infants with pituitary dwarfism (deficiency of growth 
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hormone, HGH) also have a normal size at birth. The two above-listed 
types make up approximately 10% of the cases of shortness of stature 
due to endocrinopathies. Various types of growth hormone (HGH) 
deficiency have to be distinguished. 


1. Isolated HGH deficiency 

2. HGH deficiency associated with deficiency of other anterior pitui- 
tary hormones 

3. Shortness of stature due to pituitary disorders associated with nor- 
mal or elevated HGH levels 

4. Shortness of stature with elevated but ineffective HGH (inborn 
error of synthesis) 

5. Primary deficiency of somatomedin (associated with normal or ele- 
vated HGH levels) 


Pituitary Dwarfism 
The delay in growth starts approximately at the age of 2 years in 
children with pituitary dwarfism, whereby the linear growth lags be- 
hind the bone age. The diagnosis can be made only if the stimulatory 
tests (with insulin, arginine, glucagon, L-dopa, sleep) result in the 
release of an inadequate supply of growth hormone. Characteristic of 
pituitary dwarfism are the lack of closure or the delayed closure of the 
epiphyses, acromicria, persistence of an infantile body habitus, a ten- 
dency to obesity, and hypogonadism due to the decreased production 
of pituitary gonadotropin secretion or to its absence (‘‘infantile 
dwarfism’’). As a rule, anatomic causes, such as tumors, have to be 
excluded in pituitary dwarfism. 

A pituitary-thalamic disturbance is present in Frohlich’s syn- 
drome (adiposogenital dystrophy), a disorder characterized by obesity, 
short stature, and hypogonadism. 


Short Stature due to Hypothyroidism 

In hypothyroidism, delay of growth has its onset immediately after 
birth; in contrast to pituitary dwarfism, the skeletal maturation lags 
behind the linear growth. Therefore, the skeletal age and the thyroid 
function (Chap. 40) should be determined in any suspected case 
of hypothyroidism (tendency to constipation; pallor; occasionally 
myxedematous skin; coarse features; enlarged tongue). Approximately 
10% of the individuals with short stature have hypothyroidism. It is 
more difficult to make the diagnosis of subclinical hypothyroidism, if 
the child’s height lags only slightly behind the height of the other 
members of the family and is therefore considered to be a normal 
variant. Likewise, it presents diagnostic problems if the tendency to 
obesity and to emotional and intellectual sluggishness is considered to 
be of psychogenic origin. It is important to recognize that the bone age 
of these patients is markedly delayed, compared to their height-age. 
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Frequently, this is noted only shortly before puberty. Radiologic exam- 
ination reveals changes of the epiphyses of the femoral heads (e.g., 
stippling), termed epiphyseal dysgenesis, that may resemble Perthes’ 
disease. These skeletal findings are characteristic of hypothyroidism, 
an early clue to which may have been pain in the hip joint. 


Diabetes Mellitus 

Shortness of stature is rarely seen these days in children who receive 
adequate amounts of insulin. Chronic insufficiency of it may lead to 
Mauriac’s syndrome (Chap. 32, p. 315). Only rarely can one observe 
even in well-controlled diabetic patients a marked retardation of the 
linear growth without any detectable cause. 


Short Stature due to Adrenal Disorders 
The growth retardation in Cushing’s syndrome is merely a concurrent 
finding; the same holds true also of patients on long-term corticosteroid 
therapy. The bone age corresponds approximately to the height-age. 
The bone maturation exceeds the height-age in patients with an 
untreated adrenogenital syndrome, although the height remains above 
average during the first ten years of life. This is followed by a growth 
arrest, associated with signs of precocious pseudopuberty. A similar 
picture is caused by true precocious puberty (Chap. 38). 


35.4 Syndromes Associated with 
Early Development of Short 
Stature 


A number of syndromes are associated with the early or late onset of 
shortness of stature. This holds especially true of chromosomal ab- 
normalities (Turner’s syndrome, Down’s syndrome). 


Bloom’s Syndrome 

Low birth weight; stunted growth; hypogonadism; chronic skin lesions 
on the face and arms, resembling lupus erythematosus; café au lait 
spots. 


Conradi-Hunermann Syndrome 
Micromelia resembling chondrodystrophy; limitation of motion in the 
large joints; calcium depositions in the cartilage (stippled epiphyses). 


Debré-Semelaigne Syndrome 
Congenital hypothyroidism with hypertrophy of the muscles of the 
extremities. 


Ellis-van Creveld Syndrome 
Chondrodystrophy-like dwarfism with polydactyly; congenital heart 
defects. 
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Fanconi-Schlesinger Syndrome 

Short stature; abnormal facies (prominent forehead; hypertelorism; 
epicanthal folds; turned-up nose; micrognathia with gaping mouth, 
so-called elfin facies); chronic hypercalcemia; osteosclerosis. 


Hanhart’s Nanism (Hanhart’s Syndrome) 
Hereditary proportionate dwarfism associated with adiposogenital dys- 
trophy. 


Kenny-Linarelli Syndrome 

Congenital short stature; progressive dwarfism with short extremities 
and cortical thickening of the tubular bones. Tendency to hypocal- 
cemia and hyperphosphatemia. Normal intelligence. 


Cornelia de Lange’s Syndrome 
Low birth weight; short stature; brachycephaly; hypertelorism; small 
nose with inverted nostrils; synophrys; syndactyly. 


Silver-Russell Syndrome 

Congenital dwarfism; as the child grows older, development of a dis- 
proportioned skeleton (short proximal and long distal segments of the 
extremities; craniofacial disproportion). Pseudohydrocephalus; late 
closure of the fontanels; prognathism of the maxilla; small chin; normal 
intelligence. 


Beuren’s Syndrome 

Low birth weight; the face resembles the face of a child with the 
Fanconi-Schlesinger syndrome; supravalvular aortic stenosis, often 
associated with other cardiac and vascular abnormalities; normal 
serum calcium; psychomotor retardation. 


Martin-Albright Syndrome 
Familial pseudohypoparathyroidism (Chap. 32). 


Leprechaunism (Donahue’s Syndrome) 

Grotesque facies present at birth; broad nose; hypertelorism; bushy 
eyebrows; deep-seated ears; hirsutism; dark hue of the skin. Signs of 
increased production of estrogen (gynecomastia, hypertrophy of the 
labia and the clitoris); short stature; hepatomegaly. 


Rubinstein-Taybi Syndrome (Broad Thumb 

and Toe Syndrome) 

Short stature; characteristic short, broad thumbs and toes; facial de- 
formities (narrow beaked nose, hypertelorism, marked antimongoloid 
slanting of the palpebral fissures, microcephaly); psychomotor retarda- 
tion. 
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Cockayne’s Syndrome 

Normal birth weight; motor retardation; short stature noticeable from 
the age of two years on, associated with a below-average head circum- 
ference; impaired hearing. Emaciated facies with conspicuously 
sunken eyes; prognathism; malformed ears; photosensitivity of the 
skin; tremor; ataxia; progressive mental deficiency; retinitis pigmen- 
tosa. 


For the Laurence-Moon-Biedl-Bardet syndrome and the Nonne- 
Milroy-Meige syndrome, see Chap. 32. 


Menkes’ Kinky Hair Syndrome 

Progressive emaciation and growth retardation during the first months 
of life. Tendency to hyperthermia and to sepsis. Stubby, poorly pig- 
mented sparse hair (resembling pili torti). Later cerebral and cerebellar 
degeneration, progressing to decerebration. Decreased serum levels of 
copper and of ceruloplasmin. Cause: disturbed absorption of copper. 


35.5 Congenital Diseases of Bones 
and Storage Diseases 


Congenital skeletal diseases are easily recognized as cause of short 
stature because of the growth arrest and the marked tendency to bony 
deformities inherent in these conditions. Disorders that belong under 
this heading are the various forms of osteochondrodysplasia (achon- 
droplasia), of dysostosis, or of growth retardation due to storage dis- 
eases (Chap. 29, Section 4 and Chap. 29, Section 1), such as 
mucopolysaccharidoses, mucolipidoses, or lipidoses. 


As a rule, the classification of an individual case is fraught with great 
difficulties and rests upon radiologic criteria and pertinent literature. 


35.6 Miscellaneous Causes 
of Short Stature 


Familial Small Stature and Familial Slow Maturation 

Although this type of growth retardation accounts for approximately 
30% of all cases of short stature in children, this diagnosis is relatively 
seldom adverted to. Like the pituitary dwarfs, these infants are of 
normal size at birth; however, contrary to the pituitary dwarfs, who 
begin to show delay in growth by the age of 2 years, these children do 
not exhibit marked growth retardation before early childhood and some 
not before school age. They also experience a delay in puberty. Some 
time later, they may have a growth spurt, thus achieving an average 
height, corresponding to a height usual among other family members. 
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The patient’s family history commonly reveals that a parent or other 
family members have had similar growth and developmental patterns; 
such information, as a rule, suffices to make this diagnosis acceptable. 
Ossification is only slightly delayed and this proves that growth is still 
possible. In contrast to cases of pituitary dwarfism, HGH determina- 
tions yield normal values. 


Primordial Dwarfism 

Children with primordial dwarfism, a familial or sporadic disorder, 
have normal HGH values. This condition is manifested at birth and can 
thus be distinguished from shortness of stature due to endocrine dis- 
eases. The skeletal maturation and the development of the child’s 
intelligence are not delayed at all or only slightly; the patient does not 
have an infantile body shape such as is characteristic of ‘‘Lilliputians.”’ 
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Anorchia 
Cryptorchidism: 
Undescended testis, retained in the inguinal canal 
High scrotal testis 
Retractile testis 
Ectopic testis 
Testicular enlargement: 
Torsion of the Testis 
Orchitis 
Hydrocele 
Injury 
Malignant testicular tumors 
Erysipelas of the scrotum 
Acute idiopathic edema of the scrotum 
Prostatitis 
Malformations of the penis 
Malformations of the external female genitalia: 
Hypertrophy of the clitoris 
Hypospadias in females 
Vaginitis, vulvovaginitis, and vaginal discharge 


Only by establishing the correct diagnosis can unnecessary hormonal 
or surgical treatments be avoided in patients with dystrophy of the 
testes. 


Developmental Malformations of the Testes 

Intra-abdominal testes or anorchia may be the reason that none of the 
testes are palpable. During prepuberty, anorchia can be recognized by 
the absence of testosterone excretion in the urine under the stimulation 
of human chorionic gonadotropin (HCG). After the age of two years, 
surgery is indicated for cases of bilateral cryptorchidism that fail to 
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respond to gonadotropin treatment. Surgery without preceding HCG 
therapy should also be performed in a patient with a unilateral cryptor- 
chidism or with a unilateral cryptorchid testis that is retained in the 
inguinal canal, since the contralateral normally descended testis proves 
that no effect can be expected from gonadotropins in these cases. On 
the other hand, HCG therapy may be of help in arriving at a diagnosis 
prior to surgery in boys with bilaterally undescended testicles retained 
in the inguinal canal. As a rule, if the high scrotal testis, which may be 
somewhat manipulated, cannot be completely drawn into the bottom 
of the scrotum without causing pain, treatment with HCG is ineffective 
and orchidopexy is unavoidable. On the contrary, the retractile (mi- 
gratory) testis can be ‘‘milked’’ into the scrotum without discomfort 
and it may be retracted to the external inguinal ring by contraction of 
the cremaster muscle alone (pseudocryptorchidism). In such cases, 
treatment is unnecessary. Ectopic testes, i.e., testes that are not lo- 
cated along the pathway of descent (pubopenile, perineal, or femoral 
testes) have to be treated surgically immediately upon their discovery. 


Torsion of the Testis 

An acute testicular enlargement in a child should be considered to be 
the result of torsion of the testis until proved otherwise. This holds 
especially true of young infants and of pubescent boys. Characteristi- 
cally, the patients have severe pains that radiate from the scrotum into 
the groin and lower abdomen. The pains worsen upon elevation of the 
scrotum in patients with torsion of the testis (negative Prehn's sign); 
this differentiates it from orchitis, in which elevation and support of the 
scrotum relieve the pain (positive Prehn's sign). The involved testicle 
swells rapidly; it is commonly located higher up than its counterpart 
because of the rotation. There is also a redness and a rise in tempera- 
ture of the scrotum on the affected side. If the diagnosis is missed and 
surgery not performed, infarction of the testis with dark blue cyanosis 
of the organ ensues, associated with constitutional symptoms (nausea, 
vomiting, shock, acute abdomen). Caution is indicated in patients with 
recurrent torsion of the testis after the testis has untwisted again and 
there are no remarkable findings except for a local tenderness. A 
surgical exploration and fixation of the testis is urgently indicated in 
these cases. If surgery is not performed within 5 hours of onset of the 
torsion, it may be impossible to salvage the testis. 


Orchitis 

The manifestations of an acute orchitis resemble very much those of 
torsion of the testis. However, orchitis is very rare in children, espe- 
cially before puberty. As a rule, the onset is also somewhat more 
insidious; the presence of a concurrent disease, such as sepsis, mumps, 
or leukemia, facilitates the diagnosis. One has to exclude Aydroceles 
(transillumination positive, no tenderness to palpation), injuries to the 
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testicle (history of trauma), and malignant tumors (embryonal car- 
cinomas). Characteristically, malignant lesions are painless and have a 
great tendency to metastasize (para-aortic lymph nodes, lungs; rarely, 
bones). 


Varicocele and Other Disorders 

of the Scrotum 

Predominantly during puberty, varicoceles cause swelling in the scrotal 
area, especially on the left side. Erythema of the scrotum commonly 
spreads beyond the scrotal area, and, except in the infant, it is not 
associated with a marked edema. Acute idiopathic edema of the 
scrotum (commonly unilateral and painless) occurs in children of kin- 
dergarten age and preschool age. Because of the acute reddening of the 
tense scrotal skin, it may be misdiagnosed as an inflammation of the 
testis. However, transillumination of the scrotum will show the testis 
to be of normal size. 


Prostatitis 

Painful urination, pollakisuria, and tenesmus in the genital area in older 
boys should suggest the possibility of urinary tract infections (Chap. 4, 
Section 3 and Chap. 20, Section 4) or prostatitis. The last-named 
disorder is characterized by a markedly fluctuating leukocyturia or 
erythrocyturia which can be induced by the rectal palpation of the 
prostate. 


Malformations in the Area of the Penis 

Malformations in the area of the penis cause no diagnostic difficulties. 
In patients who have a phimosis, a stenosis of the urethral orifice, or 
any of the various forms of hypospadias, the possibility of urinary 
reflux should be considered. Secondary trabeculation of the urinary 
bladder, hydroureters, or hydronephrosis may accompany such mal- 
formations. 


Anomalies of the External Female Genitalia 

Anomalies of the external female genitalia can be quickly recognized. 
Fusion of the labia minora ought to receive prompt surgical treatment, 
since other abnormalities, such as a vaginal atresia or a vaginal 
hypoplasia may be associated with this disorder. If hypertrophy of the 
clitoris is noted, the adrenogenital syndrome should be excluded immedi- 
ately (Chap. 39). However, one should be aware of the isolated 
familial occurrence of a hypertrophy of the clitoris. Hypospadias 
should be looked for and recognized early also in females, since the 
opening of the urethra into the vagina or the vestibule of the vagina 
leads commonly to chronic pyelonephritis with or without urinary 
reflux and hydronephrosis. If diagnosed promptly, such complications 
can easily be prevented surgically in the infant. 
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Vaginitis, Vulvovaginitis, and Vaginal Discharge 

Inflammations and infections of the external female genitalia (vaginitis 
in the adolescent, vulvovaginitis in the prepubertal girl) manifest by a 
mucous, mucous-bloody, or purulent discharge. Vulvovaginitis is usu- 
ally nonspecific, owing to a mixed flora, and frequently results from 
inadequate hygiene. Organisms involved are: streptococci, E. coli, 
Proteus, Pseudomonas, crab lice (pediculosis pubis), or pinworms. 
Vaginitis of the adolescent is commonly of specific etiology and may 
be caused by herpes, H. vaginalis, gonococci, C. albicans, or 
Trichomonas. Vaginal discharge may occur in females with chicken- 
pox, scarlet fever, measles or diabetes mellitus, or in individuals on 
antibiotics or oral contraceptives. Other causes of vaginal discharge 
are fecal contamination, irritant soaps, nonabsorbent synthetic under- 
pants, hot weather, or sand from sunbathing or playing in sandboxes. 
Also a retained tampon or foreign bodies inserted into the vagina 
should be included in the differential diagnosis and be looked for by 
rectal palpation, vaginoscopy (if indicated, with an ear speculum), or 
radiologic examination. 

A whitish discharge (physiologic leukorrhea), the result of estro- 
gen effect, occurs before puberty and may persist for years. It is 
observed also in newborns and usually subsides within 2 to 3 weeks. 
An increased amount of vaginal secretion follows sexual excitement 
and emotional disturbances. 
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1. Secondary: 
Wasting diseases 
Chronic diarrhea 
Diabetes mellitus 
Cardiac lesions 
Continuous therapy with corticosteroids 
2. Delayed Development due to Genetic Factors: 
Without short stature 
With short stature 
3. Diseases of the Testis (hypergonadotropic hypogonadism): 
Anorchia 
Atrophy of the testis 
Cryptorchidism with bilateral atrophy of the testes 
Primary hypogonadism 
Klinefelter's syndrome 
Heller-Nelson syndrome 
XYY syndrome 
4. Idiopathic Eunuchoidism (secondary hypogonadotropic hypo- 
gonadism): 
Kallmann's syndrome 
Pasqualini's syndrome 
Pituitary dwarfism 
5. Hypogonadism Associated with Short Stature and Malformation 
Syndromes: 
Turner's syndrome 
Swyer's syndrome 
Ovarian hypoplasia 


Delayed puberty can be defined as failure of onset of puberty after the 
age of 134 years. In the boy it means the absence of pubic hair after 


the age of 15 years; in the girl it is marked by absence of menarche after 
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the age of 1512. years. Puberty may be delayed secondary to chronic 
wasting diseases, but also to severe hepatic disorders, cardiac lesions, 
or continuous treatment with corticosteroids. 

A delayed development due to genetic factors (late maturer) can 
be associated with a normal growth pattern or with a short stature. 
Commonly, the history reveals that some of the individual's ancestors 
have also had a similar delay in maturation. In any case, one should be 
very reluctant to make the diagnosis of hypogonadism, especially in the 
absence of a pituitary deficiency (normal thyroid and adrenal function, 
normal HGH). Genetic factors may retard normal maturation because 
of a slow onset in gonadotropin release. Thereafter, the maturation 
proceeds normally, rendering therapy superfluous, unless the individu- 
al's short stature gives rise to psychological problems. 

Not before the child has reached the age of 13 to 14 years does 
determination of the gonadotropins permit a distinction between 
hypergonadotropic hypogonadism (associated with elevated release 
of gonadotropin) and secondary hypogonadotropic hypogonadism 
(idiopathic eunuchoidism). This investigation is best performed after an 
I.V. injection of the luteinizing hormone releasing factor (LRF, called 
also LRH). 


Hypergonadotropic Hypogonadism 

Patients with hypergonadotropic hypogonadism commonly have bilat- 
eral testicular disorders, resulting from an anomaly (anorchia), trauma, 
or surgery. Also patients with primary hypogonadism (eunuchoid stat- 
ure, markedly delayed breaking of the voice, very small genitalia, 
sparse or absent growth of the pubic, axillary, and facial hair) are 
included under this heading. Frequently, gonadal dysgenesis may be 
present. Also Klinefelter's syndrome should be diagnosed at least by 
this age (mental retardation; tall stature with a tendency to gynecomas- 
tia; small, firm testes; high urinary excretion of gonadotropins and 
17-ketosteroids; see also Chap. 34, p. 321). Mental retardation is an 
important diagnostic criterion in distinguishing this disorder from the 
Heller-Nelson syndrome, a condition characterized by rapid growth, 
small atrophic testes, and normal intelligence. Failure of the testicular 
tissue to respond to the stimuli leads to high levels of gonadotropin in 
these patients. Hypogonadism (with cryptorchidism or with incom- 
pletely descended testes) has been occasionally described in individu- 
als with the XYY syndrome. This condition is characterized by tall 
stature, severe acne, and a tendency to criminal and psychopathic 
behavior. Patients with agenesis of the frontal sinuses, a thick cranial 
vault, and thick limbs have been reported. One case with associated 
Franceschetti's syndrome and hypogonadism has been observed. 


Hypogonadotropic Hypogonadism 
Idiopathic eunuchoidism is part of hypogonadotropic hypogonadism. It 
is characterized by disturbed testicular maturation secondary to the 
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lack of gonadotropins. Patients with this condition are tall; they have 
small and histologically very immature testes. Under the heading of 
hypogonadotropic hypogonadism are also included: Kallmann’s syn- 
drome (eunuchoid stature with infantile genitalia, Leydig cell 
hypofunction, color blindness, anosmia); and Pasqualini’s syndrome 
(‘‘fertile eunuch’’: eunuchoid stature with normal genitalia or a nor- 
mally developed penis, but with small testes and diminished numbers 
of Leydig cells). In addition to other signs of anterior pituitary insuf- 
ficiency, individuals with idiopathic pituitary dwarfism may also have a 
markedly delayed puberty as a result of diminished production of 
gonadotropin. 


Turner's Syndrome (Gonadal Dysgenesis) 

The evaluation and the treatment of delayed puberty in girls belongs to 
the domain of the gynecologist. However, the diagnosis of gonadal 
dysgenesis (Turner's syndrome) should be made in infancy rather than 
when delay in puberty becomes noticeable. The characteristics of 
Turner's syndrome in the newborn are: congenital pterygium colli; low 
hairline over the forehead and the nape of the neck, with whirl forma- 
tion of the hair; congenital lymphedema; cubitus valgus; broad shoul- 
ders; shield-like thorax; and numerous anomalies of the internal organs 
(coarctation of the aorta, renal malformations). Chromosomal analysis 
reveals various anomalies: XO pattern, mosaicism (XO/XX or XO/ 
XY), or structural anomalies of the sex chromosomes. In the usually 
phenotypically female patient with Turner's syndrome, hormonal re- 
placement therapy should be started approximately by the age of 13 or 
14 years, i.e., at a time when the gonadotropin production is rising. The 
diagnosis should have been established by then. 


Swyer's Syndrome (Pure Gonadal Dysgenesis) 

Because the children have a normal karyotype, the diagnosis of 
Swyer’s syndrome is rather difficult to make, even though the patients 
have infantile genitalia and lack secondary sex characteristics. Al- 
though gonadal dysgenesis is present, the usual findings of Turner's 
syndrome are missing. Characteristic are a low level of estrogen and a 
high excretion of follicle-stimulating hormone (FSH). In doubtful 
cases, a laparotomy or laparoscopy should be performed to demon- 
strate the ovarian dysgenesis. Patients with ovarian hypoplasia 
(‘‘streak’’ gonads) resemble those with Swyer's syndrome. ‘‘Streak’’ 
gonads can be diagnosed only through extensive endocrinologic studies 
involving the administration of FSH and LH. Again, laparotomy may 
be necessary in some cases. 


Diagnosis: If the signs that indicate the onset of puberty are still 
absent after the individual has reached the age of 15 years, the 
following investigations should be done, in order to distinguish 
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between delay of puberty due to genetic factors and hyper- 
gonadotropic or hypogonadotropic hypogonadism: plasma and 
thine gonadotropin levels; urinary testosterone and estrogen de- 
terminations; if indicated, challenge with HCG, FSH, and LH. 
X-ray films: a demonstrable delay in skeletal maturation may be a 
sign of inadequate gonadotropin production. 


38 Precocious 
Puberty 


Idiopathic precocious puberty 
Premature thelarche 
Premature pubarche 
Hormone-producing tumors 


Precocious puberty is defined as the occurrence of secondary sexual 
characteristics before the age of 8 years in girls and before the age of 
10 years in boys. The majority of cases cannot be explained pathoge- 
netically: they represent patients with so-called idiopathic precocious 
puberty. In a number of cases, only certain parts of the body show 
signs of early maturation. The development of the mammary glands 
may begin as early as between the second and third year of life (prema- 
ture thelarche) and involve initially only one side, while other signs of 
precocity are absent (i.e., there is normal growth rate, normal skeletal 
age, distribution of hair according to age, absent estrogen effect on the 
vaginal epithelium, lack of elevated urinary gonadotropin excretion). 
Therefore, beware of erroneously diagnosing a tumor and of perform- 
ing an excisional biopsy. Treatment is unnecessary in such cases. Even 
the isolated growth of pubic hair may become evident (premature 
pubarche, premature adrenarche) without the subsequent appearance 
of other signs of maturation. As a rule, the disorder occurs more 
frequently in girls than in boys and, more than just coincidentally, the 
condition is associated with brain defects. A moderate rise of the 
17-ketosteroid excretion points to an increased activity of the adrenal 
cortex as the cause. Here, too, no therapy is necessary. 

The idiopathic form of precocious puberty is frequently a familial 
disorder. Boys may reach sexual maturity as early as between 4 and 5 
years of age. Breast development in girls may begin before the age of 2 
years and be followed 1 to 3 years later by the onset of menstruation. 
The family history reveals frequently that the child’s mother has also 
had an unusually early menarche. However, it is important that 
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skeletal growth, which has been initially accelerated, comes to an 
earlier halt in both sexes than in normally developing children, leading 
to conspicuously short extremities and to a below-average final height. 
Not infrequently, there is a generalized delay of development in these 
children, resulting in retardation both of linear growth and of skeletal 
maturation that parallel each other. 

The following disorders have to be excluded in every case of 
precocious puberty: intracranial tumors (especially of the pineal body 
and the hypothalamus), post-encephalitic states, meningoencephalitis, 
perinatal insults to the brain, brain injuries, tumors of the ovaries or 
the testes, adrenogenital syndrome, and malignant tumors with ectopic 
hormone production, especially in the lungs or the liver. 


Diagnosis: Investigation for elevated serum and urine levels of tes- 
tosterone, 17-ketosteroids, and gonadotropin in every boy with 
precocious puberty. In girls, in addition to determination of the 
gonadotropin production, evaluation of elevated urinary estrogen 
excretion and examination of the estrogen effect on the vaginal 
epithelium. Rectal examination (if indicated, under general anes- 
thesia) in search of pelvic tumors. X-ray films of the lungs. 


A combination of precocious puberty, fibrous dysplasia of the bone, 


and segmentally arranged brown skin pigmentation is known as the 
Albright-McCune-Sternberg syndrome. 
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39 Hermaphroditism 
(Intersexuality) 


If faced with the problem of not clearly classifiable genitals in a child, 
certain diagnostic procedures should be initiated in order to arrive at 
the correct diagnosis. The workup begins with establishing a good 
history, by asking questions such as the following: Have similar cases 
occurred in the family, especially among siblings? Did unexplained 
sudden death occur to infant members of the family (adrenogenital 
syndrome)? What was the course of the mother’s pregnancy in the case 
concerned? Has the mother received hormones during her pregnancy or 
did she have transient signs of virilization? Besides the general pattern 
of development in early childhood, the time of appearance of secon- 
dary sexual characteristics and of other signs of maturing is important. 


Diagnosis: The physical examination should not be confined to the 
inspection of the external genitals; a radiologic evaluation has to 
include genitography, pyelography, and the determination of the 
skeletal age. 


The following tests should be performed with serum and a 24-hour 
urine sample: electrolytes, 17-ketosteroids, 17-hydroxycorticosteroids, 
and pregnanetriol; in puberal patients: gonadotropins, testosterone, 
and estrogens. If indicated, the gynecologic examination has to include 
an endoscopic evaluation of the urogenital sinus and the vagina as well 
as a cytologic examination of the vaginal mucosa. Screening tests to 
determine the sex chromatin include the examination of leukocytes, 
buccal mucosa, and hair follicles. Finally, lymphocyte karyotyping is 
needed to complete the workup. In many cases, a histologic examina- 
tion of the gonads obtained at laparotomy by biopsy must be performed 
in addition. 


39.1 46/XX Karyotype 


If the karyotype is 46/XX, the following disorders should be consid- 
ered: 
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Adrenogenital syndrome 

Female pseudohermaphroditism 
Virilizing tumors 

Virilization due to exogenous causes 
Agonadism 

True hermaphroditism 


Adrenogenital Syndrome 

In the female with the adrenogenital syndrome, the appearance of the 
genitals may range from a hypertrophy of the clitoris to an apparently 
complete male genital, with all the possible variations in between. 
Occasionally, initially unrecognized cases are noted first by precocious 
sexual development (more frequently males). The diagnosis requires 
that hyperkalemia, loss of sodium chloride, elevated 17-ketosteroid 
excretion (27 -hydroxylase deficiency), and, perhaps, also increased 
excretion of pregnanediol and testosterone be demonstrated. Addi- 
tional hormone determinations (dehydroepiandrosterone, pregnanet- 
riol, 11-deoxycorticosterone) may become necessary if one of the less 
frequent enzymatic defects of the adrenogenital syndrome is sus- 
pected, such as 17 -hydroxylase deficiency (often, but not necessarily 
associated with hypertension), 38-hydroxysteroid dehydrogenase de- 
ficiency (incompletely masculinized males, i.e., male pseudoherma- 
phroditism and adrenal insufficiency), or 20,22-desmolase complex 
defect (male pseudohermaphroditism, sexual infantilism, and adrenal 
insufficiency due to the very early development of an enzymatic de- 
fect). The genitals of patients with the XX karyotype appear externally 
as female; patients with the XY karyotype have also largely female 
genitals (see male pseudohermaphroditism). 


Female Pseudohermaphroditism 

In female pseudohermaphroditism, the karyotype is XX, but the exter- 
nal genitals are virilized (female genitals with enlarged, occasionally 
phallus-like clitoris; commonly a bifid, scrotum-like appearance of the 
labia majora; absence of the labia minora; urogenital sinus; short, 
narrow vagina). The condition cannot be distinguished from the con- 
genital adrenogenital syndrome in girls, except for the normal excre- 
tion of 17-ketosteroids. Later, these children may develop a female 
pattern of hair growth and breasts. Aside from the adrenogenital syn- 
drome, disorders such as virilizing ovarian tumors or tumors of the 
adrenal cortex have to be excluded in the etiology. In the neonate, a 
virilization due to exogenous causes may have occurred during fetal 
life, if the mother was treated during pregnancy with androgenic hor- 
mones. 
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39.2 46/XY Karyotype 


True Agonadism 

Individuals with true agonadism have penis-like formations, but only 
rudimentary labia majora and no additional genital organs. There is no 
elevation in the 17-ketosteroid excretion (in contrast to the adrenogeni- 


tal syndrome). Increased production of gonadotropins occurs in later 
childhood. 


True Hermaphroditism 

Patients with true hermaphroditism have ovarian as well as testicular 
tissue. A uterus, a vagina, and a urogenital sinus can be demonstrated. 
The external genitals can be purely female or apparently male; fre- 
quently, the phallus may have no urethra in spite of its penis-like form 
with a glans and prepuce. Commonly, the abnormal genital is noticed 
as early as in the neonate. The determination of the karyotype may 
disclose an XX/XY chimerism. The final diagnosis can be made only 
by the histologic demonstration of both types of gonads (ovotestis). 


39.2 46/XY Karyotype 
The following disorders should be considered with a 46/XY karyotype: 


Male pseudohermaphroditism 
Testicular feminization 
Errors affecting testosterone synthesis 


Male Pseudohermaphroditism 

Male pseudohermaphroditism is seen mainly in patients with the ad- 
renogenital syndrome, especially those with the 20,22-desmolase com- 
plex defect (accumulations of lipid in the cells of the adrenal cortex). 
This is a disorder in which the hormone synthesis in the adrenals is 
blocked at an early step in the biosynthetic pathway, leading to the 
absence of virilization and to lack of increase in the 17-ketosteroid 
excretion in the urine. These patients do not develop hypertension. 
However, a salt-losing syndrome has to be excluded. The external 
genitals are predominantly female. If the external genitals are very 
ambiguous, the possibility of the above-mentioned 38-hydroxysteroid 
dehydrogenase deficiency should be considered, a condition which, in 
contrast to the 218-hydroxylase deficiency, leads to a less pronounced 
virilization. 


Testicular Feminization 

The external genitals of patients with testicular feminization may either 
have a large phallus with a glans with or without the prepuce and 
frequently with a common urogenital sinus (incomplete testicular 
feminization) or the genitals may be entirely female (complete testicu- 
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lar feminization). However, testes are found in every case either in the 
inguinal canal or within the abdomen, and the karyotype is XY. The 
internal genitals remain infantile, the vagina is narrow and short, and, 
following puberty, the pubic and axillary hair is sparse or absent 
(hairless women). 


Errors Affecting Testosterone Synthesis 

A deficient testosterone synthesis may cause anomalies of the external 
genitals in some sex chromatin-negative children. The external geni- 
tals may be predominantly male in configuration or at least exhibit a 
marked phallic development, frequently with hypospadias and with a 
urogenital sinus, while the internal organs may consist of a uterus, 
fallopian tubes, and fimbriae. The gonads, however, are always testes, 
a finding that can be demonstrated only by laparotomy. This type of 
male pseudohermaphroditism can hardly be diagnosed by hormone 
determinations alone. Gonadotropin production is usually increased. 
The third possible cause of ambiguous external genitals is the ‘‘male 
Turner's syndrome," or the so-called Ullrich-Turner syndrome, with 
mosaicism, such as XO/XY, XX/XY, etc. 


To summarize, one may say that it is impossible to decide whether 
the subject under study is a male or a female hermaphrodite, based on the 
configuration of the external genitals. Only a chromatin-negative pa- 
tient, supported by the karyotype, can be considered as a male 
pseudohermaphrodite and a chromatin-positive patient as a female 
pseudohermaphrodite. The male pseudohermaphrodite has the gonads 
of a male, the female those of a female, but contradictions exist in the 
morphologic criteria of the sex organs. The true hermaphrodite can be 
diagnosed only by the histologic demonstration of both the male and 
female gonads (ovotestis) within the same individual. 
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40 Thyroid 
Enlargement 


Euthyroid goiter: 
Iodine deficiency 
Goitrogenic medicaments or food 
Defective utilization of iodine 
Adolescent goiter 

Hypothyroid goiter: 
Iodine deficiency 
Goitrogenic medicaments or food 
Defective utilization of iodine 


Present-day medicine requires the following laboratory investigations 
in order to establish the differential diagnosis between a euthyroid, a 
hypothyroid, or a hyperthyroid goiter in an individual with enlargement 
of the thyroid gland: 


Diagnosis: PBI (protein-bound iodine: no longer used to determine 
hormonal iodine; serves as measure of nonhormonal iodine); in 
vitro T4 test for determination of triiodothyronine saturation 
(binding capacity) of the patient’s serum (modified Hamolsky 
test, I triiodothyronine uptake, T, radioimmunoassay). T, mea- 
surement: either by the T,(D) method (Murphy-Pattee), which 
determines the total thyroxine serum concentration or by the 
radioimmunoassay of T,, the so-called T,(RIA). The in vivo 
thyroid radioactive iodine uptake (RAIU) should be performed 
(older children included) only in cases where difficulties have 
arisen in making a diagnosis. 


Goiter due to lodine Deficiency 
In these infants, the goiter is noted at birth or shortly thereafter; the 
patients are euthyroid. 


The goiter is caused by iodine deficiency, especially if the mother 
also has a goiter (either due to inadequate intake of iodine, increased de- 
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mand for iodine, or increased loss of iodine through the kidneys). This 
can be confirmed by decreased inorganic plasma iodide and by almost 
always normal levels of protein-bound iodine. Genetic differences may 
explain why some individuals require less iodine than others. In one 
family, a decreased amount of iodine intake may result in euthyroid 
goiters, while the same amount, ingested by members of another fam- 
ily, may lead to hypothyroid goiters. 


Goitrogenic Medicaments or Food 

A frequent cause of a euthyroid goiter in the neonate is chronic iodine 
ingestion by the mother during pregnancy. However, many newborn 
infants of such mothers do not develop an enlarged thyroid, an indica- 
tion that special genetic factors play a role in the development of a 
goiter. Also some medicaments exert a goitrogenic effect (thiouracil, 
phenylbutazone, cobalt, hydantoin-containing drugs, and some sul- 
fonamides), as do some foods (cabbage, soybeans). 


Defective Utilization of lodine 

If the thyroid enlargement occurs early in the child’s life (the first few 
months of life to the third year or even later), the possibility of a 
defective synthesis of thyroid hormone (defective utilization of iodine) 
should be considered. Based on already known mechanisms in the 
synthesis and utilization of the thyroid hormones, the enzymatic defect 
may occur at various levels of the biosynthetic pathway: 


1. Inadequate storage of iodine in the thyroid (can be diagnosed only in 
vivo by the RAIU; the other organs have a normal iodine storage). 

2. Inadequate enzymatic oxidation of the stored iodine and inadequate 
iodization of iodotyrosine due to deficient thyroid peroxidase activ- 
ity. The patients with this disorder are frequently deaf or deaf-mute 
(Pendred’s syndrome). The parents of the propositus who carry the 
abnormal gene may be hypothyroid, while the children have a 
euthyroid or only a mildly hypothyroid goiter because of elevated 
TSH production. 

3. Inadequate production of triiodothyronine and tetraiodothyronine 
due to an unknown coupling defect. 

4. Inadequate deiodination (iodotyrosine deiodination defect), lead- 
ing to the release of large amounts of monoiodotyrosine and 
diiodotyrosine from the thyroid gland and to their loss through the 
kidneys, thus depriving the thyroid of material needed for the pro- 
duction of thyroxine. 

5. Formation of an abnormal thyroglobulin. 

6. Inability of the end organs to utilize thyroxine. 


Hypothalamic (thyrotropin-releasing hormone, TRH) and pituitary 
(thyroid stimulating hormone, TSH) stimulation of thyroxin metabo- 
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lism results in thyroid hyperplasia. If these stimuli are inadequate 
because of a severe congenital enzymatic defect, the clinical picture of 
the hypothyroid goiter emerges. Again, either iodine deficiency, defec- 
tive utilization of iodine, or goitrogenic agents are the etiologic factors. 


Adolescent Goiter 

The term ‘‘adolescent goiter’’ bears no etiologic implications and is 
applied to cases with thyroid enlargement during prepuberty. The 
goiter is always euthyroid. Nevertheless, small doses of thyroxine can 
reduce the centrally regulated stimulation (elevated TSH secretion) in 
these cases to such a degree that the goiter decreases, an event wel- 
comed by the young girls with this disorder. 


Hyperthyroid Goiter 
A hyperthyroid goiter may occur any time during childhood, but espe- 
cially during prepuberty. The regulatory mechanism in this condition is 
disturbed, as the elevated level of thyroxin does not lead to an acceler- 
ated turnover of iodine, as it would normally. LATS (long acting 
thyroid stimulator) plays a pathogenetic role, at least in cases as- 
sociated with ophthalmopathies. The manifestations in hyper- 
thyroidism are rather conspicuous and resemble those produced by a 
hyperactive sympathetic nervous system: tachycardia; hyperkinetic 
heart syndrome; psychomotor agitation; little need for sleep; warm and 
moist skin; loss of hair; glazed appearance of the eyes; lid lag, so-called 
von Graefe’s sign (the upper lid delays before following globe in 
downward gaze); weakness of convergence (Móbius' sign); subfebrile 
temperatures; loss of weight despite increased appetite; accelerated 
skeletal maturation; and premature ossification of the cranial sutures. 
The serum levels of T, and T, are commonly elevated. If the levels of 
total thyroxine and of free T, are normal, and if the RT3U ratio is 
normal also, the total triiodothyronine (T3) and the free T, have to be 
determined, since only these hormones may be elevated (T; toxicosis). 
Differential diagnosis: only a few diagnostic alternatives have to 
be considered in children with the clinical picture of hyperthyroidism, 
although differentiation between a labile autonomic nervous system 
and Ayperthyroidism may be difficult. A clinical picture characterized 
by clammy extremities, a tendency to feel cold, markedly fluctuating 
blood pressure readings in the course of an examination, and the 
absence of a fine tremor of the extended fingers favor the diagnosis of a 
labile autonomic nervous system. The child with hyperthyroidism has 
moist but warm extremities, does not feel cold, has a bruit or thrill over 
the thyroid gland as well as tachycardia, and an increased respiratory 
rate even without exercise (in fact, even during sleep). When the 
physician is evaluating disorders that are associated with an abnormal 
blood circulation such as listed above, he or she should consider in the 
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differential diagnosis diseases due to elevated catecholamine produc- 
tion, e.g., pheochromocytoma (Chap. 8, Section 1 and Chap. 12, Sec- 
tion 2). 

If a newborn presents with symptoms and signs of hyper- 
thyroidism, the possibility of hyperthyroidism of the mother should be 
considered. This is especially true if the mother developed exophthal- 
mos during pregnancy, since a substance that causes exophthalmos 
may be transmitted either alone or together with LATS via the placenta 
to the infant and produce hyperthyroidism and exophthalmos in the 
neonate. Most thyrotoxic infants born to thyrotoxic mothers have had 
a brief, self-limited disease course. If the mother receives antithyroid 
medication during pregnancy, the reactively elevated TSH production 
in the fetus may be stimulated to such a degree as to lead to the 
development of a hyperthyroid goiter in the neonate, after the effect of 
the transplacentally transmitted antithyroid drugs has subsided follow- 
ing birth. 


Inflammation of the Thyroid 
In a child, only rarely does an acute inflammation cause swelling of the 
thyroid gland. 

Fever, nonspecific hematologic findings, and localized pain are 
clues to this unusual disorder. Subacute thyroiditis, termed also giant- 
cell or de Quervain's thyroiditis, which affects especially females, has 
been very rarely observed in children. These patients, too, have symp- 
toms of an acute inflammatory process, associated with distinct local 
signs (pains) in the thyroid gland. The differentiation between subacute 
thyroiditis and a tumor is usually difficult. Hashimoto's disease, a 
chronic inflammatory disorder of the thyroid with lymphocytic infil- 
trations, is also rare in children. It may be observed, especially in 
school-age girls, as a painless rubbery enlargement of the thyroid. The 
demonstration of antithyroglobulin antibody confirms the diagnosis. 


Carcinoma of the Thyroid 

Among the rare tumors of the thyroid gland, cancer can raise diagnos- 
tic problems, since there are frequently no local findings. The thyroid is 
either not at all or only slightly enlarged and contains some poorly 
palpable hard, small, and irregular nodules. The findings are commonly 
misinterpreted in children: nodules in the thyroid are sometimes con- 
sidered to be cervical lymph node enlargements, and disseminated 
carcinomatosis of the lungs, discovered either coincidentally or after a 
workup of progressive dyspnea, is often diagnosed as pulmonary fibro- 
sis. 

Primary carcinoma of the thyroid may be classified clinically and 
histologically into 3 forms: differentiated (papillary and follicular), 
anaplastic, and medullary. An early biopsy and a radionuclide thyroid 
scan in search for ‘‘cold’’ nodules are urgently indicated in any suspect 
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case. Since the thyroid may contain cancers that take up iodine, the 
absence of ‘‘cold’’ nodules is no evidence against cancer. If the chest 
x-ray film reveals disseminated pulmonary lesions that suggest the 


possibility of thyroid carcinoma, radioisotope thyroid scanning should 
be performed. 
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41 Manifestations of 
Disease in 
Newborns and 
Infants 


41.1 Asphyxia 


Obstructed airways: 
Choanal atresia 
Macroglossia 
Micrognathia (Robin’s syndrome) 
Laryngomalacia 
Laryngeal webs 
Vocal cord paralysis 
Tracheomalacia 
Thyroglossal duct cysts 
Anomalies of the aortic arch 
Cardiac enlargement 
Disturbed pulmonary ventilation: 
Atelectasis 
Aspiration 
Lobar emphysema 
Pneumothorax 
Malformations of the lung 
Pneumonia, effusion 
Paralysis of the diaphragm 
Diaphragmatic hernia 
Eventration of the diaphragm 
Respiratory disturbances due to muscular disorders: 
Myasthenia gravis 
Prader-Willi syndrome 
Muscle relaxants given to the mother 
Respiratory disturbances due to skeletal disorders: 
Fractures, malformations 
Asphyxiating thoracic dystrophy 
Respiratory disturbances due to CNS disorders 
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Severe congenital cardiac lesions 
Arteriovenous aneurysms 

Severe anemia 

Internal hemorrhages 
Methemoglobinemia 


Based on the manifestations of the asphyxia, the obstetrician or the 
pediatrician who is called upon to treat the infant may draw some 
conclusions as to the etiology of the disorder. A rapidly progressive 
cyanosis that begins immediately after birth is indicative of absent or 
inadequate pulmonary ventilation. Paroxysmal episodes of apnea or of 
hypoventilation are more commonly due to disorders of the CNS. 


Malformations, Disturbed Ventilation 

First, one has to look for obstructions of the airways or for impairment 
of the pulmonary function. Malformations may be uncovered as early 
as during the probing of the airways or during intubation for suctioning 
of aspirated amniotic fluid. If the infant has repeated episodes of 
cyanosis but a normal pulmonary function, then compression of the 
trachea or the bronchi or tracheomalacia has to be excluded radiologi- 
cally. An inadequate ventilation of the lung (as demonstrated by per- 
cussion and auscultation), marked retractions, deformities of the 
thorax (unilateral flattening or asymmetrical respiratory excursions), or 
cardiac enlargement on percussion are urgent indications of a need for 
a radiologic examination, in order to discover the cause of an impaired 
pulmonary ventilation. If the infant has Erb’s palsy, the possibility of a 
Phrenic nerve involvement, with paralysis of the diaphragm, has to be 
considered. Bowel sounds are typically heard in the thoracic area of 
infants with a diaphragmatic hernia. Also, cardiac lesions can fre- 
quently be verified only radiologically because murmurs may not be 
audible even in the presence of large lesions during the neonatal period, 
while, on the other hand, healthy newborns may have transient systolic 
murmurs. 


Respiratory Disturbances due to 

Muscular Disorders 

Respiratory disturbances due to muscular disorders are hardly ever 
missed in the newborn if the mother has myasthenia gravis or if she has 
received an excessive amount of muscle relaxants during delivery; in 
the remaining cases they are recognized as such only by exclusion. 
Neonates with the Prader-Willi syndrome as well as those with any of 
the various forms of the floppy infant syndrome (Chap. 27, Section 5) 
frequently have a marked tendency to asphyxia. 
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Respiratory Disturbances due to 

Skeletal Disorders 

Radiologic examination is a prerequisite in the workup of asphyxia due 
to skeletal disorders (fractures, skeletal malformations). 

Infants with asphyxiating thoracic dystrophy are born with a very 
narrow, bell-shaped thorax. They have great difficulties in getting 
adequate ventilation, beginning as early as in the neonatal period and 
continuing beyond that age, especially during even the slightest strain. 
The disorder may be associated with other malformations (polydac- 
tyly, short stature, renal disorders) or with the Ellis-van Creveld syn- 
drome (see chondroectodermal dysplasia, Chap. 35). These patients 
are at very high risk during infancy and early childhood, until an 
adequate pulmonary capacity is reached with the continued growth of 
the thorax, despite its deformity. 


Respiratory Disturbances due to Central 

Nervous System Disorders 

Respiratory disturbances due to CNS involvement ought to be sus- 
pected in patients with normal findings on auscultation and percussion 
and with normal pulmonary function. These respiratory disturbances 
may then secondarily lead to hypoventilation and to the formation of 
atelectases or of hyaline membranes, especially in infants weighing less 
than 1800 g. If CNS disorders are suspected as the cause of an as- 
phyxia, additional characteristic manifestations should be looked for, 
such as persistent hypotonicity, a tense fontanel, signs of cortical 
irritation, hyperactivity, tenderness to touch, a tendency to seizures, 
abnormal physical findings localized to one side of the body, restless- 
ness, shrill cries, lack of desire for sleep, vasomotor instability with 
harlequin color change, and, in severe cases, somnolence or coma. Also 
the episodic occurrence of dyspnea or tachypnea as well as a conspicu- 
ously persistent peripheral cyanosis despite improvement of the arte- 
rial blood gases is indicative of CNS involvement; bradypnea, too, is 
frequently of central origin. A lumbar puncture with a blood-stained 
CSF and the demonstration of crenated erythrocytes and of macro- 
phages in the spinal fluid are positive proof; xanthochromia, on the 
other hand, may be observed even without hemorrhages, at least in 
premature infants. Retinal hemorrhages frequently accompany cere- 
bral bleeding; however, they are not valid evidence of it. 


Asphyxia due to Cardiovascular Disorders 

In addition to congenital cardiac lesions, a cerebral arteriovenous 
aneurysm may also be masked by chronic asphyxia with cyanosis. 
Clues to such a lesion are other aneurysms in the region supplied by the 
external carotid artery (auricle, mastoid, back of the neck), coexistent 
nevi, and a blowing systolic vascular murmur over the cranium, which 
subsides upon compression of the ipsilateral common carotid artery. 
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However, systolic murmurs may be heard over the skull also in some 
congenital cardiac lesions, and occur, as a rule, bilaterally. Angiog- 
raphy is indicated in every case of a suspected aneurysm. 


41.2 Jaundice of the Newborn 


Rh incompatibility 
ABO incompatibility 
Hemolytic anemias due to other causes 
(see Chap. 13, Section 1) 
Infectious hepatitis (giant cell hepatitis) 
Cirrhosis of the liver 
Jaundice associated with infections: 
Sepsis 
Listeriosis 
Toxoplasmosis 
Cytomegalic inclusion disease 
Syphilis 
Prolonged jaundice due to: 
Prematurity 
High risk delivery, etc. 
Hypothyroidism 
Down’s syndrome 
Galactosemia 
Obstructive jaundice (Chap. 17, Section 5) 
Jaundice due to disturbed transport mechanisms or defects in hepatic 
excretory function (Chap. 17, Section 4) 


Hemolytic Disease of the Newborn due to 

Blood Group Incompatibility 

(ABO Erythroblastosis) 

If a blood group incompatibility between mother and infant is sus- 
pected in the presence of neonatal jaundice, the following tests have to 
be performed on the newborn (cord blood): 


Diagnosis: Bilirubin (direct, indirect; normal range for total bilirubin: 
25.65-29.00 umol/liter, or 1.5-1.7 mg/100 ml) 
Hemoglobin: normal, 17 g/dl (17 g/100 ml) 
Evaluation of the erythrocyte morphology 
Blood group determination of infant and mother 
Direct and indirect Coombs’ test 
Inquiries about the antibody levels of the mother during preg- 
nancy. 
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The information obtained with the aid of the above tests provides a 
classification of the blood group incompatibilities into four degrees of 
severity with diverse implications for the treatment: 


1. High antibody titer in the mother. Infant: positive Coombs’ test, no 
signs of hemolysis. Diagnosis: normal infant; no treatment required. 

2. Same as in (1), but the Hb in the cord blood is below 13.5 g/dl (13.5 
g/100 ml), nucleated red blood cells on the stained blood smear, 
spleen just palpable, slow rise in bilirubin during the first few hours 
of life. Diagnosis: mild degree of incompatibility; exchange transfu- 
sion indicated according to the bilirubin level. 

3. Same as in (2), but Hb between 11 and 13.5 g/dl (11—13.5 g/100 ml), 
spleen and liver enlarged, progressive anemia, edema, purpura. 
Rapid rise in bilirubin. Diagnosis: moderate degree of incompatibil- 
ity; immediate exchange transfusion. 

4. Hb below 11 g/dl (11 g/100 ml), the other findings same as in (3). In 
addition, the infant is pale-cyanotic, has thrombocytopenia and 
hemorrhages. Diagnosis: severe degree of incompatibility; im- 
mediate exchange transfusion required. There is danger of O, de- 
ficiency if the Hb drops below 9 g/dl (9 g/100 ml); therefore, packed 
red blood cells should be given immediately prior to the exchange 
transfusion. 


In hemolytic disease due to ABO incompatibility, hemolysis occurs 
gradually after birth either because of neutralization of the maternal 
antibodies by the presence of A or B substance in tissue cells (placental 
cells), or because of variations in the attachment of the antibodies to 
the fetal erythrocytes (weaker attachment to erythrocytes of the early 
stages of fetal development than to the so-called young erythrocytes, 
i.e., red cells that were produced later in fetal life). Blood group 
incompatibility may occur with the following combinations: mother O, 
infant A, or B; less frequently, mother A,, infant A, or B. No incom- 
patibility is observed in combinations in which the mothers have the 
blood group A, or B. If hemolytic disease due to ABO incompatibility 
is suspected, the same diagnostic workup is necessary as in Rh incom- 
patibility. In addition, one may try to demonstrate IgG antibodies to 
the ABO system with the aid of the y-globulin neutralization test 
(Fischer), in order to recognize an actual ABO incompatibility. The 
indication for an exchange transfusion depends exclusively on the 
bilirubin level of the infant. 
For other forms of hemolysis, see Chap. 13, Section 1. 


Infectious Hepatitis 

With the exception of infectious hepatitis acquired in utero, jaundice of 
the neonate due to other causes is observed hours or days following 
birth. Whether the infant is born with jaundice or whether a prodromal 
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stage of days or weeks elapses before the icterus appears depends on 
the time that the transplacental infection with the hepatitis virus has 
occurred. On the other hand, the infant may have signs of cirrhosis of 
the liver at birth, if he or she has had hepatitis in utero. 


Jaundice Associated with Infections 
Jaundice due to bacterial infections occurs hours or days after birth, 
commonly even as late as at the end of the first week of life. 


Prolonged Jaundice 

Prolonged jaundice, such as is seen in premature infants, in infants 
after high risk deliveries, in hypothyroidism, or in Down’s syndrome, 
presents as physiologic jaundice with an early onset. However, the 
bilirubin levels are higher than normal; the icterus usually subsides 
within 2 weeks or later. 


Galactosemia 

The possibility of galactosemia (Chap. 25, Section 1 and Chap. 31) 
must always be considered if jaundice occurs after the infant has 
ingested milk for the first time. Findings such as progressive splenome- 
galy, vomiting, or diarrhea may aid the physician in arriving at the 
diagnosis. Because of the irreversible damage (mental retardation, 
death) due to unrecognized galactosemia, in every newborn with jaun- 
dice of unknown etiology this disease should be excluded by examina- 
tion of the urine for galactose. For breast-feeding jaundice, see Chap. 
17. 


Obstructive Jaundice 

Obstructive jaundice resulting from malformations of the biliary tract 
or the inspissated bile syndrome usually poses no diagnostic difficulties 
(see Chap. 17, Section 5); the disorder progresses slowly; the liver 
becomes increasingly enlarged and firm. 


41.3 Infants below Normal Weight 
and Height 


Premature infants 

Intrauterine growth retardation 

Neonates with intrauterine infections 

Infants born of mothers treated with cytostatic agents 

Neonates with chromosomal abnormalities 

Infants undersized owing to genetic factors (Chap. 35) 

Neonates with primordial dwarfism (Chap. 35) 

Syndromes associated with the early development of a short stature 
(Chap. 35) 
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If the child's weight at birth is below 2500 g (5 to 10% of all neonates), 
one has to distinguish between prematurity and intrauterine growth 
retardation. Prematurity is characterized by short gestation and the 
absence of signs of maturity (fingernails, external ear form, subcuta- 
neous fat tissue, skin texture, creases on the soles of the feet). One- 
third of the infants below the weight of 2500 g have intrauterine growth 
retardation. Intrauterine growth retardation may be observed either 
after a short gestation (37 weeks), after a normal gestation (37—42 
weeks), or after prolonged gestation (42 weeks). Because of the various 
complications that may ensue (asphyxia in premature infants, hypogly- 
cemia in infants with intrauterine growth retardation), a correct diag- 
nosis has to be arrived at as quickly as possible. 

Though the signs of maturity are appropriate for the gestational 
age, the infant with intrauterine growth retardation appears to be large 
but thin. However, the physical examination (chest circumference, 
head circumference, body length) may reveal that he or she is lagging in 
development behind infants of the same gestational age. Besides, in 
contrast to the premature infant, the infant with intrauterine growth 
retardation is dehydrated and has such typical features as loose, dry 
skin peeling from the soles of the feet and the palms, lack of adipose 
tissue, a wrinkled face, skin folds on the buttocks, markedly protruding 
ribs, and a sunken abdomen. The laboratory investigations reveal as 
the most prominent finding a hypoglycemia that requires immediate 
attention. In addition, one finds signs of dehydration (secondary 
polycythemia, elevated hematocrit, hyperosmolarity) and of intra- 
uterine malnutrition (hypoproteinemia, tendency to edema). Since 
the functions of the various organs correspond to the degree of matur- 
ity of the infant rather than to weight and size, these babies always 
have a better adaptation of their blood circulation, respiration, temper- 
ature regulation, and detoxification, including excretion of bilirubin, 
than premature infants of the same weight. On the other hand, parturi- 
tion is more dangerous for the infant with intrauterine growth retarda- 
tion than for a normally developing infant because of the dysfunction- 
ing placenta; it is commonly too small and shows microinfarcts. Infants 
with intrauterine growth retardation tend to develop metabolic acidosis 
during parturition, when the child is still in utero. 

After delivery, such infants frequently do not start breathing 
immediately and are at increased risk of aspirating amniotic fluid. 
Oliguria ensues (the first micturition may occur 72 hours post partum or 
later) as result of prolonged dehydration due not only to intrauterine 
growth retardation but also to inadequate rehydration. These may 
prompt the physician to order unnecessary catheterization of the uri- 
nary bladder. As a rule, a dehydrated infant with intrauterine growth 
retardation does not have malformation of the urinary tract or renal 
failure, but rather, he or she suffers from an inadequate fluid supply. 
Hypocalcemia, frequently encountered in these babies, can cause in- 
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creased neuromuscular excitability and neonatal tetany. These findings 
help to distinguish whether the infant has intrauterine growth retarda- 
tion or has been born prematurely. 

However, some additional disorders have to be excluded (see list 
at the beginning of this chapter), especially chromosomal abnormal- 
ities, familial short stature, and syndromes associated with shortness of 
Stature. 


41.4 Seizures in Newborns 


See Chap. 25, Section 1. 


41.5 Birth Injuries 


Cephalhematoma 

The subperiosteal cephalhematoma does not extend across suture 
lines, whereas the subaponeurotic hematoma is outside the periosteum 
and therefore spreads beyond the sutures of the skull. The marked 
fluctuation of a cephalhematoma under the palpating fingers makes it 
possible to distinguish this lesion from a caput succedaneum. Other 
disorders that should be distinguished from a cephalhematoma are 
meningoencephalocele (characteristically medially located or within 
suture areas), lacunar skull of the newborn (x-ray films), hemangiomas, 
and varix racemosus. 


Paralysis of the Arm 

A separation of the epiphysis and a fracture of the clavicle or the 
humerus have to be distinguished from a brachial plexus palsy (Chap. 
27, Section 3). This may not always be possible in the first days of 
life, even if radiologic examination is employed. The separation of 
the epiphysis primarily gives the clinical picture of a pseudoparal- 
ysis, just as happens in a dislocation or a sprain. It can be identified 
with good radiologic techniques by the displacement of the humerus. 
Periosteal reactions begin to develop in the second week of life and 
consist of characteristic calcifications. These calcifications are fre- 
quently associated with subperiosteal hematomas that are also cal- 
cifying. Together, they can cause secondary peripheral nerve palsies, 
owing to compressions of the nerves, especially the radial nerve. 


Other Injuries Suffered during Delivery 

No differential diagnostic difficulties arise in the evaluation of frac- 
tures of the long bones, fractures of the skull, paralysis of the facial 
nerve, subcutaneous fat necrosis, or hematoma of the sternocleido- 
mastoid muscle. Concerning injuries of internal organs, see asphyxia 
(Chap. 41, Section 1) and acute abdomen (Chap. 4, Section 3). 
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Dysplasia of the Hip Joint and Congenital 
Subluxation of the Hip 


A dysplasia of the hip joint ought to be considered in every infant with 
a positive Ortolani sign. Should this occur, splinting in abduction in 
Frejka’s pillow or some other commercially available splint is recom- 
mended for 6 to 8 weeks. If Ortolani’s sign remains positive even after 
a splint has been applied or if congenital subluxation of the hip is 
suspected, a radiologic examination is indicated. Such a subluxation 
can be assumed to be present if one finds shortening and external 
rotation of the involved leg, limitation of abduction, or asymmetry of 
skin folds. However, these signs are not diagnostic but serve only as 
clues. X-ray films will disclose an increase in pitch of the acetabular 
roof toward the longitudinal axis of the body and hypoplasia or ab- 
sence of the femoral ossification center on the involved side. A sub- 
luxation of the hip should always be considered if the patient has a 
family history of this disorder or was born by breech delivery. 


41.6 Hemorrhages 


Melena 

Melena spuria 
Infections 

Sepsis 
Thrombocytopenia 
Coagulopathies 
Leukemia 
Histiocytosis X 


Hemorrhages in newborns are always indicative of complex coagula- 
tion disorders. They occur either after a complicated pregnancy (pre- 
mature separation of the placenta, maternal hemorrhages, preeclampsia, 
diabetes mellitus or renal disease of the mother, intrauterine asphyxia, 
intrauterine growth retardation), or as a result of an inadequate vitamin 
K supply to the mother (vitamin K is effective only in an infant with a 
normally functioning liver), or as a result of perinatal complications 
(asphyxia, acidosis, shock, infections). If the history does not reveal 
such complicating factors, other causes of hemorrhaging have to be 
considered. 


Melena and Hematemesis 

Melena or hematemesis or both are observed in one-fourth of all 
neonates. Ten percent of the circulating blood volume may have been 
lost into the intestinal tract by the time the stools become bloody. 
Melena vera can be the result of a consumption coagulopathy or of a 
lack of coagulation factors (Chapter 13, Section 5). Also throm- 
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bocytopenia may be present, especially in an infant who has suf- 
fered a difficult delivery. Furthermore, the bleeding can originate 
from erosions and ulcers in the stomach or the upper duodenum as a 
consequence of the stress of such a delivery. The differentiation from 
melena spuria is possible by demonstrating fetal hemoglobin in the 
vomit, if the blood is of neonatal origin: fetal hemoglobin is absent from 
vomited material that contains swallowed maternal blood (melena 
spuria). 


Bleeding from the Umbilicus or the Genitals 

If melena does not subside after the administration of vitamin K, it is 
imperative to look for coagulation disorders and to start a systematic 
treatment. This holds especially true if the neonate is also bleeding 
from the umbilicus , a finding that usually is not associated with melena. 
Umbilical hemorrhage, on the other hand, can point to infections of the 
umbilicus. Infant girls may have within a few days of birth a blood- 
tinged vaginal discharge in response to maternal hormone withdrawal. 
This should not be confused with bleeding from the genitals due to 
coagulation disorders or with gross hematuria. 


Thrombocytopenia, Consumption Coagulopathy 

Purpuric lesions may be a sign of thrombocytopenia, a condition which 
should be verified by laboratory tests. Such lesions should lead the 
physician to search for other manifestations of a sepsis, especially if 
the lesions are confluent. It is necessary to consider the possibility of a 
consumption coagulopathy (Chap. 13, Section 5), a disorder caused in 
the neonate most commonly by life-threatening infections with gram- 
negative organisms. Additional pathogens leading to sepsis are: Trepo- 
nema pallidum, Listeria monocytogenes, Toxoplasma gondii, and 
the viruses responsible for rubella, herpes, hepatitis, and cytomegalic 
inclusion disease. 

After exclusion of infections, one may attempt to demonstrate 
isoantibodies or maternal antibodies to thrombocytes in order to ex- 
plain the thrombocytopenia. 

Hematemesis, bleeding into the skin or from mucous membranes, 
oozing from wounds, hemorrhages from the umbilical stump, or 
melena may be the early manifestations of an inherited coagulation 
disorder in the neonate, resulting from the deficiency of certain clotting 
factors (Chap. 13, Section 5). Such a condition requires a systematic 
replacement therapy. 


Leukemia 

Differential diagnostic difficulties arise in patients with the rarely oc- 
curring congenital leukemias because of the hemorrhagic tendency of 
these diseases due to thrombocytopenia. However, characteristic 
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findings, such as the usually extremely high white cell counts and the 
almost regularly observed nodular violaceous skin infiltrates as well as 
anemia, thrombocytopenia, and hepatosplenomegaly, lead to the cor- 
rect diagnosis. A bone marrow aspiration helps the physician to avoid 
an erroneous diagnosis, such as that of an intrauterine infection ac- 
companied by a leukemoid reaction or histiocytosis X, since these 
diseases may resemble leukemia of the neonate. 


41.7 Infections 


Bacterial sepsis 
Viral infections: 
Herpes 
Varicella 
Coxsackievirus of group B 
ECHO viruses 
Influenza viruses 
Cytomegalic inclusion disease 
Listeriosis 
Toxoplasmosis 
Syphilis 


Sepsis 

Since generalized infections are extremely difficult to diagnose in the 
infant, any suspicion of them warrants starting therapy. The symptoms 
and signs are nonspecific, uncharacteristic, and frequently not alarm- 
ing. The infants may refuse to drink; they may have poor blood circula- 
tion (clammy extremities, sunken eyeballs, elevation or drop of the 
pulse rate), dyspnea, and hepatomegaly or splenomegaly. The hemo- 
gram can be unremarkable, or leukocytosis with left shift (especially in 
the cases of gram-negative infections) or leukopenia may be present; 
commonly, thrombocytopenia is also encountered. 


Infections due to Herpesviruses 

Indicative of infections due to herpesviruses are maculopapular exan- 
thems and occasionally vesicular or nodular lesions. At autopsy, these 
lesions can be seen in internal organs, especially the liver, and are 
caused by necroses. Cells with intranuclear inclusion bodies are ob- 
served in the vicinity of these necroses. The diagnosis of a dissemi- 
nated infection due to herpesviruses is supported by the patient’s 
resistance to treatment, the often rapid fatal course of the illness, or the 
discovery in the neonate’s social environment (mother, midwife, 
physician, nursing personnel) of such diseases as herpes zoster, herpes 
genitalis, herpes gestationis, varicella, or herpes catarrhalis. 
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Cytomegalic Inclusion Disease 

Neonates with systemic cytomegalic inclusion disease have skin le- 
sions resembling those of generalized herpes simplex. Hemorrhagic 
phenomena, an extreme hepatosplenomegaly, nucleated red blood 
cells on the peripheral smear, jaundice, and numerous petechiae may 
be the leading findings. 


Diagnosis: Demonstration of so-called owl’s eye cells in urine, 
saliva, gastric juice, CSF. Demonstration of antibodies in the 
mother’s or the infant’s serum. 


Encephalomyocarditis 

Infants with encephalomyocarditis due to Coxsackie B viruses have 
symptoms and signs resembling cytomegalic inclusion disease. These 
are refusal to drink, vomiting, hepatosplenomegaly, tachypnea, or 
findings relating to cardiac involvement (cardiomegaly, tachycardia, 
bradycardia, extrasystoles, severe ECG changes). Manifestations of 
the central nervous system mimic those of encephalitis. Also, systemic 
infections with ECHO viruses or other viruses (influenza, polio- 
myelitis, etc.) can cause similar clinical pictures in the newborn. 


Listeriosis 

Listeriosis ought to be considered in an infant who has maculopapular 
and nodular lesions on the skin and mucous membranes and symptoms 
of septicemia. The diagnosis is made by demonstration of the organism 
in meconium, CSF, and the blood of the child, and in lochia, urine, and 
the blood of the mother, as well as by demonstration of antibodies 
(agglutination and complement fixation). 


Toxoplasmosis 

Few diagnostic difficulties arise involving infants with the inactive form 
of congenital toxoplasmosis because of the characteristic findings en- 
countered in severely affected newborns. One may see hydrocephalus, 
chorioretinitis, and often symmetrically arranged disseminated intra- 
cerebral calcifications in the subependymal region of the lateral ven- 
tricles. 

On the other hand, newborns with the active form of congenital 
toxoplasmosis have very uncharacteristic manifestations: either they 
have a peracute, fulminating, progressive, severe, but not further diag- 
nosable infection, or they present initially with symptoms of respira- 
tory distress alone. Findings such as fleeting maculopapular cutaneous 
eruptions, petechial hemorrhages, enlarged lymph nodes, hepatosple- 
nomegaly with jaundice of varying intensity, and especially marked 
symptoms referring to the central nervous system can be of diag- 
nostic help. The diagnosis is rarely made by identification of the 
parasite in cerebrospinal fluid or feces, but rather by demonstration of 
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antibodies in the Sabin-Feldman dye test. Finally, syphilis has to be 
considered in every case of suspected neonatal infection, especially if 
hepatosplenomegaly is present. 


41.8 Congenital Malformations 


Deformities of the foot 
Clubfoot 
Talipes calcaneus 
Pes adductus 
Multiple malformations 
Autosomal trisomies 
Sex chromosomal anomalies 
Multiple malformations not associated with chromosomal anomalies 


Deformities of the Foot 


The patient with clubfoot (pes equinovarus) has adduction of the 
forefoot owing to contractures, plantar flexion of the entire foot, and 
varus of the posterior part of the foot and heel. The plantar aponeurosis 
is contracted, leading to a high arch deformity. There is internal tibial 
torsion. The disorder is observed more commonly in boys than in girls, 
is frequently bilateral, and has a familial tendency. To achieve good 
therapeutic results, a clubfoot should be diagnosed as early as possible 
and orthopedic treatment started in the neonatal period. 

The forefoot of the neonate with congenital talipes calcaneus (pes 
calcaneovalgus) can be brought to lie against the shin without any 
resistance, if pressure is applied gently to the sole of the foot. The 
calcaneus forms the plantar prominence. Neither actively nor passively 
can the foot be plantar-flexed within the normal limits without encoun- 
tering resistance. In order to correct the abnormality, treatment with 
reduction and retentive apparatus has to be initiated as early as possi- 
ble. Response to therapy is evident within a few weeks. 

Congenital metatarsus adductovarus (pes adductus) is charac- 
terized by adduction of the forefoot, associated with mild elevation of 
the medial border of the foot. In contrast to children with a clubfoot, 
infants with pes adductus have no varus of the posterior part of the foot 
nor of the heel. Even marked deformities can be corrected if the 
retentive apparatus is applied within the first days of life; therefore, an 
early diagnosis is mandatory in these cases. 


Multiple Malformations 


The possibility of chromosomal anomalies ought always to be consid- 
ered in a neonate with multiple malformations. Such disorders should 
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be suspected if the following findings are encountered in various com- 
binations: eye abnormalities, malformations of the auricle, craniofacial 
malformations, abnormal hands and feet, hypogonadism, abnormal 
genitalia, cardiac defects, renal anomalies, abnormal muscle tone, sei- 
zures, and psychomotor and mental retardation. The common chro- 
mosomal anomalies are: 


Autosomal Trisomies 


]. 13-15 Trisomy (D trisomy, Patau's syndrome): low or normal birth 
weight; microcephaly; sloping forehead; scalp defects; micro- 
phthalmia; coloboma; low-set, malformed ears; cleft lip, cleft 
palate; polydactyly; narrow fingernails; cryptorchidism; cardiac de- 
fects; mental retardation. 

2. 18 Trisomy (E trisomy, Edwards’ syndrome): low birth weight; 
peculiar facies (ptosis, small nose, small mouth, micrognathia); 
low-set ears; prominent occiput; flexion deformity of fingers (sec- 
ond and fifth fingers overlapping third and fourth fingers); syndac- 
tyly; great toes stubby and dorsiflexed; cardiac defects; mental 
retardation. ‘“Pseudo—18 trisomy” is observed also in infants born 
of severely alcoholic mothers. 

3. 14 Trisomy: hypertelorism; flat-bridged nose; small mouth; 
pterygium colli; arachnodactyly. 

4. 21 Trisomy (G trisomy, Down's syndrome): microcephaly; flat oc- 
ciput; brachycephaly; ‘‘Mongolian’’ appearance (epicanthic folds 
and upward slant of the palpebral fissures at the lateral borders); 
strabismus; speckled irides (Brushfield spots); malformed, low-set 
ears; short, flat-bridged nose; enlarged, furrowed tongue; short 
neck; short, broad hands; clinodactyly; bilateral simian line; short 
feet; gap between first and second toes; prominent abdomen; umbil- 
ical hernia; intestinal atresia; imperforate anus; hypogonadism; de- 
creased acetabular and iliac angles (radiographically); dry, mottled 
skin; cardiac defects; marked muscular hypotonia; normal reflexes; 
mental retardation. 

5. Cri-du-chat syndrome (5p syndrome, Lejeune's syndrome): deletion 
of the short arm of chromosome 5; mewing cry in infancy and early 
childhood; microcephaly; hypertelorism; antimongoloid slant; low- 
set ears; micrognathia; round face; muscular hypotonia; mental 
retardation. 


Sex Chromosomal Anomalies 

As a rule, abnormalities involving the sex chromosomes (Chap. 39, p. 
343) remain unnoticed until later childhood. An exception to this 
rule is Turner's syndrome, which is characterized by the following 
findings: loose skin folds in the nape of the neck; webbing of the neck; 
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low posterior hairline; lymphedema of the dorsum of hands and feet; 
short fourth metacarpal, metatarsal, or both; cubitus valgus; medial 
tibial exostosis; ptosis; strabismus; facial palsy; malformed, low-set 
ears; broad chest with widely spaced nipples; cardiac defects; growth 
retardation; hypergonadotropic hypogonadism. The classic example of 
Turner’s syndrome is phenotypically female with underdevelopment of 
the breasts, the uterus, and vagina, as well as ovarian dysgenesis with 
hypoplasia or absence of germinal elements. The chromosomal analy- 
sis of most patients with Turner’s syndrome is XO; mosaicism is found 
in about 25% of cases, most commonly XO/XX, less frequently XO/ 
XXX, XO/XX/XXX, or XO/XY (the last-named with varying degrees 
of male type genitalia). Patients with mosaicism or the rarely described 
structural anomalies of the X chromosome have a lesser degree of 
malformations. 


Other sex chromosomal anomalies are: 

Klinefelter’s syndrome (XXY chromosome complement and its var- 

iants; commonly diagnosed after puberty), male phenotype. 

XX Males (XX chromosome complement), male phenotype. 

XYY Males (XYY chromosome pattern): tall stature, nodulocystic 
acne. 

Other aberrations in sex chromosomal number: XXX, XXXX, XXXXX, 
XXXY, XXXXY, XXYY, XXXYY. 

Structural anomalies of the X and Y chromosomes. 


Multiple Malformations Not Associated with 

Chromosomal Anomalies 

A number of malformations with yet unproven chromosomal anomalies 
have such characteristic manifestations that they may be suspected or 
even diagnosed when the patient is seen for the first time. The most 
important syndromes are listed in Table 26 along with their leading 
signs. 


41.9 Vomiting in the Newborn 


Aspiration of amniotic fluid 
CNS disorders 

Choanal atresia 
Esophageal atresia 
Stenosis of the esophagus 
Esophageal diverticula 
Cardiospasm 
Cardioesophageal relaxation 
Hiatal hernia 

Roviralta’s syndrome 
Reflux esophagitis 
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41 Manifestations of Disease in Newborns and Infants 


Bile-stained vomitus 
Duodenal stenosis 
Intestinal malrotation 
Meconium plug syndrome 
Vomiting in patients with metabolic disorders 
Pirie’s syndrome (Debré-Fibiger syndrome) 
Galactosemia 
Disorders of amino acid metabolism 
Sepsis 
Meningitis 
Urinary tract infections 
Infections of the umbilicus 


Vomiting Immediately after Birth 

Vomiting following immediately after birth may be due either to swal- 
lowed amniotic fluid or to disorders of the CNS resulting from perinatal 
or postnatal asphyxia. Additional findings accompanying these condi- 
tions are hyperirritability, hyperreflexia, nystagmus, jitters, restless- 
ness, screaming episodes, and, in severely damaged infants, apathy, 
hypotonia, whimpering, and neurologic abnormalities (Chap. 41, Sec- 
tion 1). 


Choanal Atresia 

If spells of choking ór vomiting occur at the first feeding of a newborn, 
choanal atresia with failure of coordination of sucking, swallowing, 
and respiration ought to be suspected. 


Diagnosis: Passage of a nasal catheter into the pharynx through one 
or both nostrils is impossible. 


Esophageal Atresia 

Careful observation of the infant with esophageal atresia reveals even 
before the first feeding an apparently increased production of saliva, 
retching, and an urge to cough. Very frequently, the mother has had 
hydramnios during pregnancy. 


Diagnosis: It is impossible to pass a thin radiopaque tube into the 
stomach. A plain roentgenogram reveals an air-filled upper 
pouch. In doubtful cases, the blind pouch may be demonstrated 
by instillation of water-soluble radiopaque material. Various 
types of atresia may be encountered: 


Type 1: Complete aplasia (absence of gas from the stomach and 
intestines) 

Type2: Atresia without fistula (more or less large blind upper pouch; 
absence of gas from the stomach and intestines) 
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Type 3a: Atresia with upper fistula (most commonly associated with 
aspiration into the lung; absence of gas from the stomach and 
intestines) 

Type 3b: Atresia with lower fistula (blind upper pouch; gas in the 
stomach; aspiration may occur owing to overflow of the 
blind pouch) 

Type 3c: Atresia with upper and lower fistula (commonly aspiration; 
gas in the stomach). 


Esophageal Diverticula 

In the newborn, it is difficult to distinguish esophageal diverticula 
clinically from esophageal atresia, since both disorders manifest with 
blockage of the esophageal passage. The esophageal diverticulum is a 
congenital defect which leads to compression or spastic contractions of 
the esophagus after swallowed material has filled the diverticular sac. 
The condition manifests itself as intractable vomiting during feeding. 
Patients with acquired esophageal diverticula (following disease of the 
mediastinal lymph nodes, after injuries of the esophagus, or after 
attempts to probe the esophagus in the neonatal period) present with 
symptoms in late infancy. Infants with deep-seated diverticula have the 
same symptoms as those with cardiospasm. 


Congential Stenosis of the Esophagus 

Congenital stenosis of the esophagus is a very rare condition. Depend- 
ing on the severity of the disorder, the patients may have the same 
manifestations as patients with esophageal atresia. 


Cardiospasm (Achalasia) 

Cardiospasm is characterized by vomiting and regurgitation of undi- 
gested (not sour smelling) material during feeding. The underlying 
cause is a congenital failure of the cardia to relax with swallowing, due 
to the absence of ganglion cells in Auerbach's myenteric plexus (com- 
parable to Hirschsprung's disease). 


Diagnosis: See Chap. 41, Section 10. 


Cardioesophageal Relaxation (Chalasia) 

Failure of the normal sphincter action of the cardia is physiologic 
during the first 3 weeks of life. If the infant is in the supine position or in 
the left lateral position, reflux with vomiting occurs immediately after 
feeding, during crying, or during palpation of the abdomen in many 


children of this age. The diagnosis is established by radiologic examina- 
tion. 
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Sliding Hiatal Hernia 

Beginning in the neonatal period, infants with a sliding hiatal hernia 
vomit after each feeding. Only small quantities of food are brought 
back. 


Diagnosis: X-ray films: At times, the cardia can be demonstrated to 
lie above the diaphragm. This is best shown in a contrast study of 
the esophagus during inspiration. With failure of the sphincter 
action of the cardia there is gastroesophageal reflux, resulting 
frequently in radiologically demonstrable esophagitis. (Stool 
guaiac test positive for blood.) 


The combination of sliding hiatal hernia and pylorospasm is called 
Roviralta’s syndrome (Chap. 41, Section 10). 


Reflux Esophagitis 

Reflux esophagitis is characterized by the following manifestations: 
progressive anemia and dysphagia in the infant, followed later by 
substernal burning during food intake; rarely, the vomitus is bloody. If 
reflux esophagitis is not recognized radiologically at an early stage, 
peptic ulcers of the esophagus may develop as the child grows older, 
resulting in extensive strictures of the esophagus. In rare cases, there 
is also danger of perforation of the esophagus with subsequent medias- 
tinitis. 


Bile-Stained, Yellow, or Green Vomit 


In the newborn, too, bile-stained, yellow, or green vomit raises the 
suspicion of an obstruction of the duodenum, especially if the abdomen 
is not distended or if the infant did not have any bowel movements. 
Sporadic bowel movements at this age do not exclude intestinal 
stenoses or atresias. Lanugo is absent from the meconium. Maternal 
polyhydramnios is a clue to intestinal atresias. Similar manifestations 
occur in the infant with an annular pancreas, a finding frequently 
observed with Down’s syndrome. The observation that the infant ap- 
pears unremarkable for a few days initially and that this state of 
well-being is followed by the manifestations of an ileus does not argue 
against an obstruction in the duodenum; the membrane which had 
caused only a stenosis of the duodenum may have been stretched to 
such a degree owing to the dilatation of the proximal segment of the 
duodenum that the opening has become narrow like a slit (diaphragm- 
like occlusion of the lumen of the duodenum: it constitutes one-third of 
the cases of stenosis of the duodenum; a congenital disorder, it is seen 
more frequently in patients with Down’s syndrome). 
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Intermittent Duodenal Stenosis 

Recurrent periodic vomiting that is related to the positioning of the 
infant suggests partial obstruction, such as malrotation. One hears 
especially in the upper quadrant high-pitched bowel sounds. The 
radiologic examination reveals a large gas bubble in the stomach along 
with distended coils of intestine, often with air-fluid levels. The symp- 
toms and the vomiting disappear if the infant is in the prone position, 
but recur as soon as the infant is placed in the supine position. The 
condition is caused either by acommon mesentery that compresses the 
intestine at the duodenojejunal junction or by the twisted mesenteric 
stalk, associated possibly with volvulus (see Chap. 4, Section 3: acute 
abdomen). 


Low Intestinal Obstructions 

Distention of the proximal portion of the intestines along with high- 
pitched bowel sounds and persistent contractions of the intestines are 
indicative of a low intestinal obstruction. 


Diagnosis: X-ray films: Markedly dilated loops of the small intestine 
with air-fluid levels proximal to the obstruction. Gasless loops 
distal to the lesion. 


Meconium Plug Syndrome 
An infant with the meconium plug syndrome has severe vomiting and 
constipation or even an acute abdomen. 


Diagnosis: X-ray films: Left-sided ‘‘microcolon’’ with transverse 
and right colonic distention. 


Vomiting in the Absence of Mechanical Causes 


If none of the above-listed disorders is found to be the cause of 
vomiting, metabolic disorders have to be considered. 


Pirie’s Syndrome (Debré-Fibiger Syndrome, 

Congenital Adrenal Hyperplasia with 

Salt-Losing Variant) 

Neonates with Pirie’s syndrome attract attention because of severe, 
uncontrollable vomiting (pseudospasm of the pylorus, ‘‘pseudoileus’’) 
associated with rapid dehydration and loss of weight. Additional 
findings are: occasionally visible gastric peristaltic waves, marked 
hypotonia of the musculature, poor blood circulation, syncope, loss of 
consciousness, and seizures. The stools are frequently soft and slightly 
diarrheic. Hypertrophy of the clitoris, pseudohermaphroditism in girls 
(Chap. 39), and precocious puberty are observed in children with this 
condition. 
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Diagnosis: In spite of vomiting, high urinary excretion of chloride (in 
contrast to pylorospasm). The presence of chloride can be 
quickly demonstrated by the addition of a few drops of silver 
nitrate to a urine sample. Low serum concentrations of chloride, 
sodium, bicarbonate; elevated levels of serum potassium (for 
additional diagnosis, see Chap. 39). 


Galactosemia 
Patients with galactosemia have jaundice and a progressive tendency to 
vomiting (Chap. 15, Section 5 and Chap. 31). 


Disturbances of the Amino Acid Metabolism 

Findings such as vomiting, progressive hypotonia of the musculature, 
hyperactivity, nystagmus, or failure to thrive ought to suggest disor- 
ders involving the amino acid metabolism (Chap. 29, Section 2). 


Infections 
In the neonatal period, infections may be masked by unexplained 
vomiting (Chap. 41, Section 7). 


41.10 Vomiting in Infancy 


Disorders of the Gastrointestinal Tract 


Pylorospasm, hypertrophic pyloric stenosis 
Dysphagia lusoria 

Cardiospasm 

Stenosis of the esophagus 

Intermittent gastric torsion 

Volvulus of the stomach 

Chronic intermittent arteriomesenteric occlusion of the duodenum 
Annular pancreas 

Duplication of the duodenum 
Enterogenous cysts 

Diverticula 

Intussusception 

Mechanical ileus 

Volvulus 

Paralytic ileus 

Pneumatosis cystoides intestinalis 


Pylorospasm, Hypertrophic Pyloric Stenosis 


Among the most common causes of vomiting after the neonatal period 
are pylorospasm and hypertrophic pyloric stenosis, with the peak 
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incidence at the end of the third week of life. An earlier onset (differen- 
tial diagnosis: adrenogenital syndrome of the salt-losing variant) or a 
later occurrence of this disorder is rare. 

Manifestations: progressive severe, projectile vomiting. The 
vomited material smells sour, contains no bile, and is sometimes positive 
for hematin (hemorrhagic gastritis). The infants suck eagerly on their 
fingers, have a wrinkled forehead (‘‘old man'' appearance) and a 
pained facial expression. The pyloric tumor is sometimes palpable. 
Characteristically, peristaltic waves are visible as they progress from 
left to right in the epigastrium. Additional findings are constipation, 
starvation stools, dehydration, hypochloremia, hypokalemia, hypo- 
chloremic alkalosis. 


Diagnosis: X-ray films: A plain film of the abdomen reveals a dis- 
tended air-filled stomach while the bowel loops contain little gas. 
With the infant on his right side there is an impression on the 
antrum 10 to 20 minutes after a barium meal. The pyloric canal is 
elongated. The distance between antrum and duodenal bulb is 
increased. Gastric emptying is delayed. There is hyperperistalsis 
of the stomach. Only little barium is emptied after 4 hours, with a 
residue of barium remaining in the stomach after 24 hours. 


Complications: insufficiency of the cardia with gastroesophageal reflux 
and possible esophagitis (Roviralta’s syndrome). In these patients, the 
vomiting is not projectile, since, owing to the incompetence of the 
cardiac sphincter, the intragastric pressure does not rise and sub- 
sequently does not lead to an abrupt opening of the cardia, in spite of 
hypertrophy of the pyloric musculature. The infant’s vomiting, there- 
fore, is effortless despite the hypertrophy of the pyloric musculature. 
Rarely, jaundice may occur because of an ascending infection of the 
biliary tract. 


Stenosis of the Esophagus 
Stenosis of the esophagus manifests itself at the end of the neonatal 
period or shortly thereafter, i.e., most commonly during the switch 
from liquid to puréed diet. The infants vomit and spit up during feeding 
(dysphagia) or regurgitate the swallowed food, which is brought up 
undigested, mixed with saliva or mucus. 
Causes: External compression of the esophagus by anomalous 
vessels (double aortic arch, vascular rings, or other vascular anom- 
alies; very rarely, dysphagia lusoria: compression of the esophagus by 
an anomalous right subclavian artery — arteria lusoria), by cords, or by 
stenoses within the esophagus (membranous webs with central open- 
ing; fibromuscular thickening). 
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Diagnosis: Radiologic examination with contrast material, esopha- 
goscopy, angiography. 


Cardiospasm (Achalasia) 

Cardiospasm is characterized by frequent regurgitation of undigested 
food without preceding nausea. The vomited material does not smell 
sour. Older children also complain about cramp-like pain behind the 
sternum or a sensation of choking after they take a few bites. 


Diagnosis: X-ray films: The esophagus is dilated, has an overall 
smooth outline, and is narrow distally. Emptying of the contrast 
material into the stomach is slow. Esophagoscopy reveals normal 
mucosa without scars, an evidence that esophagitis did not pre- 
cede the cardiospasm. 


Cicatricial strictures of the lower esophagus, resulting from reflux 
esophagitis that was missed, cause symptoms resembling those of 
patients with cardiospasm. 


Intermittent Gastric Torsion 

The stomach can twist to produce a torsion. The greater curvature of 
the stomach is pulled cephalad by the short gastrocolic ligament owing 
to the rising gas-filled transverse colon, which is positioned between 
the liver and the anterior abdominal wall, thus displacing the lesser 
curvature in such a way that it becomes the most caudad part. The 
patient has recurrent episodes of severe vomiting. The vomiting sub- 
sides when the child is placed in the prone position with the foot of the 
bed elevated. Predisposed to this condition are children with a left- 
sided elevation of the diaphragm (paresis, hernia). Therefore, frequent 
changing of the position during and after meals is recommended as a 
prophylactic measure. 


Acute Volvulus of the Stomach 

The acute volvulus of the stomach is a suddenly occurring event, 
characterized by bloody-mucousy vomitus, severe abdominal pain, 
and circulatory shock. In danger of developing this condition are chil- 
dren with left-sided elevation of the diaphragm associated either with 
paralysis of the diaphragm, with a diaphragmatic hernia, or with a gap 
in the diaphragm. If the diagnosis is missed despite the impressive 
symptomatology, necrosis of the entire stomach ensues unless surgery 
is performed quickly. 


Diagnosis: X-ray films: The plain film of the abdomen shows marked 


dilatation of the stomach. The stomach cannot be demonstrated 
by a barium meal. A gastric tube cannot be passed. 
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Chronic Intermittent Arteriomesenteric 
Occlusion of the Duodenum 
(See also Chap. 41, Section 9) 


This disorder is characterized by recurrent episodes of non-projectile 
vomiting, often associated with high-pitched bowel sounds in the upper 
abdomen. The infant’s condition improves after it has been placed ina 
prone position. 


Diagnosis: Plain film of the abdomen: distention of the stomach and 
the duodenum due to gas; frequently air-fluid levels are evident. 
Gastrointestinal series reveal the jejunum to be located on the 
right side of the abdomen instead of on the left. The ileum is found 
in the left lower quadrant. 


Cause: universal mesentery (mesenterlum commune), twisted mesen- 
teric stalk with possible volvulus. 


For annular pancreas, see Chap. 41, Section 9. 


The same findings that are characteristic of an intermittent obstruction 
of the upper intestinal tract are also observed in patients with duplica- 
tion of the duodenum, enterogenous cysts, or giant diverticula of the 
small intestine. The diagnosis in these conditions can be confirmed 
only radiologically. 


Intussusception 

Beginning at the age of 4 to 6 months, intermittent abdominal pain, 
associated with vomiting or a shock-like state, interrupted by episodes 
of well-being, raises the suspicion of an intussusception, especially in 
well-nourished infants. Rectal examination may reveal a bloody mucus 
on the examining finger; a cylindrical mass may be felt during palpation 
of the abdomen. 


Diagnosis: The radiologic examination shows a relative absence of 
the usual gas pattern in the intestinal loops; a cylindrical soft 
tissue mass may be visible; distended bowel appears proximal to 
the invagination. The retrograde administration of barium dis- 
closes a filling defect in the head of the barium column with a 
curled spiral pattern, resembling the coil of a bedspring. If the 
intussusception was discovered within a few hours after it de- 
veloped, if there is no ileus or peritoneal irritation, and if the 
blood circulation is adequate, reduction of the invagination may 
be attempted under fluoroscopic control. The frequency distribu- 
tion of the various types of intussusception is as follows: 
ileocolic, 60-75%; ileoileocolic, 15%; ileoileal, 10%; the rest is 
colocolic. 
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If the child is seen some time after the intussusception has oc- 
curred, the clinical picture is that of a mechanical ileus, a condition 
which could have various other causes (constricting bands, Meckel’s 
diverticulum, persistence of the omphalomesenteric duct, mesenterium 
commune, or volvulus). 


Paralytic lleus 

Blocking of the bowel is soon followed by an ileus. Difficulty arises in 
differentiating between a mechanical obstruction and severe gastroen- 
teritis. Marked disturbances in the electrolyte balance, mainly 
hypokalemia or low levels of serum sodium and chloride, especially at 
the onset of the symptoms, are more indicative of a paralytic than of a 
mechanical ileus. Also the absence of peristaltic sounds on ausculta- 
tion is characteristic of a paralytic ileus, while high-pitched bowel 
sounds over a circumscribed area indicate an obstruction. 


Diagnosis: X-ray films: A uniform marked dilatation of the loops of 
the small and large intestine with gas indicates a paralytic ileus, 
but air-fluid levels do not exclude it. Individual gas-filled dilated 
intestinal loops (mostly with air-fluid levels) along with loops that 
have a decreased amount of gas or are free of it, suggest an 
obstruction. 


Pneumatosis Cystoides Intestinalis 

Very rarely, on radiologic examination, one finds the characteristic 
signs of pneumatosis intestinalis, such as dilated intestinal loops, strips 
of air density in the intestinal wall, and marked double-ring images 
caused by gas cysts in an infant who vomits and has the manifestations 
of an ileus with progressive meteorism. Complications include perfora- 
tions of the intestine and pneumoperitoneum (with or without ascites) 
due to rupture of cysts that are located in the subserosal space. 


Nonobstructive Vomiting 


Feeding faults 
Rumination 
Cerebral causes: 
Hydrocephalus 
Injuries to the brain 
Hemorrhagic pachymeningitis 
Parenteral and enteral vomiting: 
Infections 
Gastroenteritis 
Sepsis 


380 


41.10 Vomiting in Infancy 


Reflex vomiting: 
Torsion of the testis 
Torsion of an ovarian hernia 
Renal colic 
Appendicitis 
Vomiting in metabolic and allergic disorders: 
Lactose intolerance 
Fructose intolerance 
Allergy to cow’s milk 
Celiac disease 
Phenylketonuria 
Hyperammonemias 
Ketotic hyperglycinemia 
Vomiting in congestive heart failure: 
Bland-White-Garland syndrome 
Generalized arterial calcification, early infantile form 
Hypervitaminosis A 
Motion sickness 


Every pediatrician should be familiar with feeding faults, such as swal- 
lowing of air during drinking (aerophagia), too large holes in the rubber 
nipple, too large meals, food not appropriate for age, or careless 
handling of the infant after feeding. 

Rumination can be diagnosed easily. It appears to be of psycho- 
genic origin and is seen in infants who are cared for in large institutions, 
who have lost their mothers at an early age, who have a disturbed 
mother-child relationship, or who live under adverse environmental 
circumstances (nervous mother, marked tension in the patient's social 
environment). The disorder begins as early as after the fourth month of 
life and may last up to the age of 3 years. Vomiting occurs approxi- 
mately one half hour after food intake. It seems to be a form of 
self-gratification and is induced by the infant through agitated sucking 
on the fingers or through certain movements of the tongue. 

Rumination should not be mistaken for occasional vomiting due 
to the insertion of the thumb or the fingers too deep into the throat 
during sucking. 


Cerebral and Other Causes of Vomiting 

Vomiting may occur in an infant with an incipient Aydrocephalus 
(Chap. 26), even before the circumference of the head has increased. 
Also a subdural hematoma (pachymeningitis hemorrhagica interna, 
subdural effusion, subdural hydroma) may induce premonitory vomit- 
ing. Prone to a subdural hematoma are infants between the sixth and 
ninth months of life who have had a difficult birth, have suffered an 
injury due to a fall, or have had meningitis or electrolyte disorders 
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(toxic infant), especially hyponatremic dehydration. Disturbances of 
blood coagulation, vascular malformations, or intracranial aneurysms 
also predispose the infant to a subdural hematoma. 


Diagnosis: Plain film of the skull; EEG; echoencephalography; fun- 
duscopic examination; CAT scan; pneumoencephalography; 
demonstration of the ventricles by contrast material. If a subdural 
effusion is suspected: transillumination of the skull, subdural 
puncture of the effusion, pneumoencephalography. 


Crying episodes in infants with brain injuries may induce vomiting in 
these children. 


Premonitory Vomiting 

Premonitory vomiting due to parenteral or enteral causes is easily 
recognized by the symptoms which follow or which are associated with 
the primary disease (infections of the upper airways, aerophagia due to 
nasal congestion, vomiting due to coughing spells, otitis media, mas- 
toiditis, antritis, pneumonia, cystopyelitis, gastroenteritis, sepsis). 


Reflex Vomiting 

Just “remembering” that reflex vomiting can occur in disorders such 
as torsion of the testis, torsion of an ovarian hernia, renal colic, or 
appendicitis will help make this diagnosis. 


Lactose Intolerance, Fructose Intolerance 

It should be remembered that metabolic disorders (Chap. 29) can cause 
vomiting. This holds especially true for conditions such as lactose 
intolerance, fructose intolerance, or allergy to cow's milk. 


Celiac Disease 

In some infants, celiac disease has its onset in the first months of life, 
with vomiting shortly after the first ingestion of gliadin-containing food. 
Not infrequently, the disease may be ushered in with vomiting after a 
febrile infection. Loss of turgor and hypotonia attract attention early in 
the disease and are followed by such characteristic manifestations as 
progressive anorexia, failure to gain weight, abnormal stools, and 
irritability. 


Diagnosis: Xylose tolerance test; beneficial response to gluten-free 
diet (i.e., gliadin-free diet); biopsy of the small intestine. 


Phenylketonuria 
In approximately 50% of all cases of phenylketonuria (Chap. 29, Sec- 
tion 2), vomiting is the only symptom during the first months of life. 
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Some children so afflicted are depressed and increasingly irritable. 
Their superficial reflexes are exaggerated, their muscle tone slightly 
increased; they have eczematous skin lesions and are prone to develop 
intertrigo. Decreased pigmentation may become evident later (only 
10% of cases have dark hair and only 25% a dark iris). A conspicuously 
unpleasant body odor of the child or of one or the other parent may be 
a helpful clue. 


Hyperammonemias 

In the hyperammonemias, it is initially difficult to interpret the severe 
episodes of paroxysmal vomiting, associated with agitation, screaming, 
confusion, or stupor. A progressive delay in the child’s development 
and the demonstration of hyperammonuria and aminoaciduria, espe- 
cially of glutamic acid, confirm the diagnosis (Chap. 29, Section 2). 


Ketotic Hyperglycinemia 

During the first weeks of life, patients with ketotic hyperglycinemia 
manifest paroxysmal vomiting, acidosis, dehydration, ketonuria, and 
clouding of consciousness. The disorder is due to deficient propionyl- 
CoA carboxylase. The discovery of aminoaciduria, especially glycine, 
clenches the diagnosis. 


Vomiting in Congestive Heart Failure 
The cause of vomiting is easily recognized in patients with congestive 
heart failure. 

A special form of heart failure is the Bland-White-Garland syn- 
drome. Starting at the age of 2 months, the infants develop progressive 
vomiting, shortness of breath, and coughing due to progressive cardiac 
insufficiency. 


Diagnosis: Radiologic examination reveals dilatation of the heart, 
especially the left ventricle. The ECG shows negative T waves 
and signs of an anterior myocardial infarction due to the anoma- 
lous origin of the left coronary artery. 


The early infantile form of generalized arterial calcification has its 
onset in infancy with vomiting, refusal of food, conspicuous pallor, and 
pulmonary symptoms (coughing spells, cyanosis, dyspnea, tachypnea, 
stridor). Radiologic examination shows a progressive cardiac dilata- 
tion. There is no evidence of pneumonia. The disease has a rapid 
downhill course followed by death, due to circulatory failure. Autopsy 
and histologic examination reveal dilatation of the heart with endocar- 
dial fibrosis or with myocardial infarctions. There is fibrosis of the 
intima and calcification of the media of the arteries, especially the 
coronaries. 
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Hypervitaminosis A 

Hypervitaminosis A in infants (Marie-Sée syndrome) leads to refusal 
of food, vomiting, restlessness, febrile episodes, and marked tension or 
even bulging of the fontanel with separation of the cranial sutures. The 
cerebrospinal fluid is normal; a pathologic urine sediment may be seen 
in patients with oliguria. The manifestations in this disease may fre- 
quently be very dramatic; however, they disappear completely after the 
discontinuation of vitamin A. 


Motion Sickness 

Motion sickness may be observed even in infants. It does not cause 
diagnostic difficulties in older children where it presents as increased 
tendency to vomiting. 


41.11 Diarrhea in Newborns 
and Infants 


(See also Chap. 3) 


Acute Diarrhea 


Enteral infections 

Parenteral diarrhea 

Acquired methemoglobinemia 
Congenital chloridorrhea 


At any age, the abrupt, repeated evacuation of pasty, mucousy, or 
watery stools is due to the accelerated passage of the bowel contents 
through the intestinal tract. During the first months of life, the causes of 
diarrhea may be: 


Enteric Infections 

If diarrhea occurs in several members of a family or in hospitalized 
infants (enteritis due to enteropathogenic E. coli), or if the patient 
passes bloody stools, enteric infections ought to be considered first, 
especially since infections with Salmonella species cannot be recog- 
nized in the infant by the clinical picture. A single report of a negative 
stool culture does not exclude such infections. 

Diarrhea following therapy with antibiotics may be due to faculta- 
tive pathogens of the intestinal tract, especially Pseudomonas 
aeruginosa. Infections due to this organism lead in debilitated infants 
to enteritis with lesions in the stomach and the small and large intes- 
tines; they resemble those of typhoid fever. Characteristic of infections 
with Pseudomonas is the sudden acute deterioration of the patient’s 
condition, associated with watery-bloody stools and a progressive 
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paralytic ileus. Peritonism and peritonitis are possible consequences 
either of a migration of the organisms through the intestines or of a 
perforation of the lesions (necrotizing enterocolitis). 

Staphylococcal enterocolitis is a severe disease with peracute 
manifestations, such as distended abdomen, fever, vomiting, and rapid 
dehydration. The infants may be very toxic and may go into a circula- 
tory shock. Staphylococcal enterocolitis occurs as a typical complica- 
tion following therapy with antibiotics, and is due to an overgrowth of 
coagulase-positive staphylococci in the intestinal flora. These or- 
ganisms can be demonstrated by stool cultures as being nearly the only 
pathogens present. Since 10% of all staphylococcal strains are heavy 
enterotoxin producers, such a course may be expected in some cases. 
The same clinical picture may occur after a massive ingestion of this 
organism through contaminated milk (food poisoning). Most com- 
monly, however, staphylococcal enterocolitis, following therapy with 
antibiotics, is only a mild diarrheal disease; however, it is difficult to 
treat. 

Viral infections as causes of enteritis can be diagnosed only by 
exclusion. They should be suspected if an epidemic occurs in nurseries 
and the search for bacterial agents remains unsuccessful or if there are 
cases of influenza in the patient’s environment. Possible pathogens are 
enteroviruses, ECHO viruses types 13, 18, and 21, reoviruses, rota- 
viruses, and Coxsackie viruses A and B. 


Parenteral Diarrhea 

Diarrhea associated with parenteral infections is called parenteral 
diarrhea. Its cause may be a secondary intestinal infection with the 
organism responsible for the parenteral infection or it may represent a 
reaction of the intestinal tract to the parenteral infection. 


Acquired Methemoglobinemia 

Besides a conspicuous slate-gray cyanosis of the skin, severe diarrhea 
may be another manifestation of acquired (secondary, toxic) 
methemoglobinemia in an infant who has ingested nitrate- or nitrite- 
containing well water or vegetables. 


Diagnosis: Demonstration of methemoglobin in blood. 


Congenital Chloridorrhea 

Patients with congenital chloridorrhea are unable to transport chloride 
against electrochemical gradients. This results in the loss of chloride 
and potassium through diarrhea because the unabsorbed chloride has 
the effect of an osmotic cathartic. Commonly, these infants also have 
hyperbilirubinemia, a distended abdomen, and ileus during the first 2 
weeks of life. The mothers frequently have had a polyhydramnios. 
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Diagnosis: Low serum electrolytes; elevated chloride content of the 
watery stools. 


Chronic Diarrhea in Infants 
(See also Chap. 3) 


Cystic fibrosis 
Idiopathic celiac disease 
Pancreatic insufficiency: 
Chronic disorders 
Congenital hypoplasia of the exocrine pancreas 
Congenital cysts of the pancreas 
Pancreatic atrophy and lipomatosis 
Congenital lipase deficiency 
Deficient production of bile 
Defects in absorption of carbohydrates: 
Glucose-galactose malabsorption 
Monosaccharide malabsorption 
Fructose intolerance 
Lactose malabsorption 
Sucrose-isomaltose malabsorption 
Immune deficiency diseases (Chap. 45, Section 6) 
Cow’s milk protein sensitivity 
Congenital enterokinase deficiency 
Schwachman-Diamond syndrome 


Cystic Fibrosis (Mucoviscidosis) 
In 80% of cases, cystic fibrosis presents during early infancy as pro- 
gressive diarrhea, after the infant has been switched from breast milk 
to formula. Initially, the mothers describe the bowel movements as 
"normal." However, they are bulky and soon develop a white- 
yellowish, greasy appearance and a foul odor, resulting from an excess 
of fat and protein. Meteorism and recurrent abdominal pain as well as 
prolapse of the rectum are some possible complications. In severe 
cases, the disease has its onset in utero and manifests itself as delayed 
intestinal passage or meconium ileus. The disease is easier to diagnose 
when pulmonary manifestations are also present (pertussis-like cough- 
ing spells, chronic bronchitis, recurrent pneumonias, tendency to 
atelectasis). However, involvement of the lung leads to aggravating 
conditions such as emphysema, pulmonary fibrosis, chronic hypoxia, 
cor pulmonale, and right heart failure, all of which contribute to an 
unfavorable course of the disease. 

Other complications are: heat prostration due to excessive loss of 
salt during fever and during exposure to high ambient temperatures 
(resulting in malaise and uncontrollable vomiting induced by hypo- 
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salemia with metabolic alkalosis); obstructive jaundice caused by 
intrahepatic obstruction of biliary flow; biliary cirrhosis; vitamin 
deficiencies; edema due to hypoproteinemia; fatty liver infiltration and 
cirrhosis of the liver. 


Diagnosis: Determination of electrolytes in sweat or saliva (diagnos- 
tic of cystic fibrosis, if sodium is above 70 mmol/liter, i.e., 70 
mEg/liter, and if chloride is above 50 mmol/liter, i.e., 50 mEq/ 
liter). However, abnormal values are found in only 98% of the 
cases; in the feces, increased excretion of fatty acids and starch. 
Demonstration of decreased absorption of fat by balance studies. 
Examination of the duodenal fluid for pancreatic enzyme activity. 
Demonstration in the serum of ''cystic fibrosis factors," which 
cause dyskinesia of the ciliary epithelium of rabbit tracheas. 


Cystic fibrosis has an autosomal recessive or an irregular autosomal 
dominant inheritance pattern. Healthy parents of children with cystic 
fibrosis may have elevated sweat electrolytes. 


Idiopathic Celiac Disease 

(Gluten-Induced Enteropathy) 

Idiopathic celiac disease manifests itself for the first time after the 
introduction of gliadin-containing (gluten-containing) foods. The stools 
may be described as bulky, frequent, light in color, greasy, and frothy, 
with rancid or offensive odor. They contain large amounts of carbohy- 
drate and fat. The afflicted child fails to gain weight, has progressive 
malnutrition, occasional vomiting, distention of the abdomen, and is 
moody and irritable. The child's condition does not improve unless 
food which contains gliadin is omitted from the diet. It is important to 
be aware that mild forms of the disease exist, marked only by bulky, 
formed, or small pasty stools without diarrhea, followed by progressive 
emaciation, mental depression, subfebrile temperatures, lack of appe- 
tite, and abdominal pain. 

Complications: hypovitaminoses, such as rickets and scurvy; 
deficiency of vitamin B complex; hemorrhagic tendency due to vitamin 
K deficiency; megaloblastic anemia or iron-deficiency anemia; os- 
teoporosis due to disturbed absorption of calcium, phosphorus, and 
magnesium; loss of protein into the intestinal tract and edema due to 
hypoproteinemia. 


Diagnosis: Xylose absorption test (less than 2596 of the ingested 
xylose can be demonstrated in the urine; determination of blood 
xylose levels), fat balance studies (retention of less than 90% of 
the ingested amount of fat). X-ray films: the transit time of the 
barium through the small intestine may be normal, increased, or 
decreased; there is coarsening of the mucosal pattern of the small 
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intestine; the barium may be scattered in flecks and blotches 
(flocculation); the colon and the rectum are elongated and wid- 
ened. The diagnosis is established histologically by demonstrating 
the absence of intestinal villi in a jejunal biopsy sample and by the 
disappearance of the clinical symptoms and signs after the child 
has been put on a gliadin-free diet for several weeks. 


Pancreatic Insufficiency 

Children with chronic illnesses may have recurrent diarrhea due to 
intermittent pancreatic insufficiency as a result of inadequate enzyme 
production. This is especially true in hypoproteinemia, such as 
kwashiorkor or mehlnàhrschaden (nutritional deficiency resulting from 
inadequate protein intake and an overabundance of carbohydrate). 
Thus, a vicious cycle may develop: a chronic nutritional disturbance 
leads to partial pancreatic insufficiency with inadequate enzyme pro- 
duction; this in turn causes chronic diarrhea, even if the diet is 
adequate as to calories. 


Diagnosis: Examination of the duodenal fluid for viscosity (elevated) 
and enzyme activity (decreased). 


In a patient with a persistent exocrine pancreatic insufficiency, one 
should consider, besides cystic fibrosis, congenital hypoplasia of the 
exocrine pancreas, congenital cysts of the pancreas, or pancreatic 
atrophy and lipomatosis. The last-named disorder may possibly be due 
to a preceding viral infection (Coxsackie B virus?). 


Congenital Lipase Deficiency 

Congenital lipase deficiency is a rare disorder. It is probably of an 
autosomal inheritance. The patients present early in infancy with diar- 
rheic, greasy, and bulky stools with a rancid odor. The bowel move- 
ments contain large amounts of fat. The child's appetite is normal, but 
growth and development are delayed. 


Diagnosis: Lipase cannot be demonstrated in the duodenal fluid; 
trypsin and amylase are present. 


Chronic Disorders of the Liver 

In patients with chronic disorders of the liver, recurrent episodes of 
diarrhea alternating with constipation, vomiting, nausea, and 
meteorism can be attributed to a deficient production of bile. 


Diagnosis: Examination of the duodenal fluid for bile acids. 
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Glucose-Galactose Malabsorption 

Infants with glucose-galactose malabsorption develop diarrhea when 
they are given food that contains glucose or galactose. The diarrhea 
subsides after both monosaccharides are replaced by fructose. 


Diagnosis: Flat serum glucose curve after oral ingestion of glucose 
while glucose is excreted in the stool. Serum glucose levels rise 
upon oral ingestion of sucrose, because the absorbed fructose can 
be metabolized to glucose. Glucose or galactose is metabolized 
normally after intravenous injection. 


Cause: autosomal recessive disorder of the transport mechanism of the 
intestinal mucosa; the disaccharidase activity is normal. 


Monosaccharide Malabsorption 

Patients with monosaccharide malabsorption have diarrhea after the 
ingestion of glucose, galactose, or fructose. They may frequently de- 
velop hypoglycemia and metabolic acidosis. 


Diagnosis: Flat serum glucose curve after oral ingestion of the 
above-listed monosaccharides; the monosaccharides can be dem- 
onstrated in the feces. The stools become normal if the monosac- 
charides are omitted from the diet. 


Fructose Intolerance 
(See Chap. 31) 


The stools of a patient with fructose intolerance become normal after 
the patient has been on a fructose-free diet for 2 to 3 weeks. 


Diagnosis: Fructose tolerance test with an oral dose of 2 g/kg (maxi- 
mal total dose 100 g) fructose. Drop in the serum levels of glucose 
and phosphorus (at 10, 20, 30, 60, and 90 minutes). Biopsy of the 
small intestine: deficiency of fructose-1-phosphate aldolase (de- 
ficiency of this enzyme also in the liver). 


A transient intolerance to monosaccharides can be observed frequently 
in infants after severe gastroenteritis (or after resection of the small 
intestine). Only small quantities (1 to 2%) of carbohydrates in the food 
are tolerated; diarrhea ensues if the concentration of carbohydrates is 
increased. Improvement is apparent after weeks or months. 


Disaccharide Malabsorption 

Disaccharide malabsorption is more frequently acquired than congeni- 
tal. It may be observed in children who have had severe diarrhea, in 
those whose diet is severely unbalanced, in those with malnutrition, 
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Crohn’s disease, ulcerative colitis, cystic fibrosis, celiac disease, or 
abetalipoproteinemia (Chap. 29, Section 1). 


Congenital Lactose Malabsorption 

Beginning with the first day of life, infants with congenital lactose 
malabsorption develop, upon ingestion of milk, chronic diarrhea with 
lactosuria and, later, signs of renal failure (renal acidosis and pro- 
teinuria). Occasionally this represents only a transient deficiency in 
absorption. In other cases, lactose malabsorption may become man- 
ifest although lactose was first tolerated normally; the patient may then 
be unable to tolerate milk. Secondary lactose malabsorption can occur 
after severe enteritis. 


Diagnosis: Lactose tolerance test (2 g/kg body weight by mouth): the 
blood glucose level fails to rise. The diagnosis is confirmed by 
demonstrating the disappearance of the symptoms when milk is 
used that contains no lactose or when soybean milks are substi- 
tuted. 


Sucrose-Isomaltose Malabsorption 
Infants with sucrose-isomaltose malabsorption develop diarrhea and 
vomiting after the ingestion of sucrose-containing formulas. The condi- 
tion is due to a defect of sucrase-1-, sucrase-2-isomaltase. The inheri- 
tance pattern is autosomal recessive. 


Diagnosis: Flat blood glucose curve and diarrhea after oral adminis- 
tration of sucrose (2 g/kg body weight). The diagnosis is 
confirmed by the fact that the stools become normal after sub- 
stitution of glucose and fructose in place of sucrose, the sugar 
from sugar cane or sugar beets. 


Cow’s Milk Protein Sensitivity 

Cow’s milk protein sensitivity is a rare disorder. During the first 6 
months of life, patients may develop progressive mucousy-bloody 
diarrhea, steatorrhea, vomiting, fever, and leukocytosis. The condition 
is thought to be caused by #-lactoglobulin, a cow's milk protein that 
can be injurious to the intestinal mucosa. The diagnosis can be 
confirmed by the appearance of normal stools after cow’s milk has 
been removed from the diet. The disorder may be mistaken for lactose 
malabsorption. Secondary intolerance to soybean preparations can be 
observed in some cases. 


Enterokinase Deficiency 

Enterokinase deficiency is very rare. It is characterized by chronic 
diarrhea and symptoms of hypoproteinemia which are the result of a 
marked disturbance of protein digestion due to deficiency of the en- 
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zyme enterokinase. This enzyme is produced by the duodenal mucosa; 
it activates the proteolytic enzymes of the pancreas. 

The diagnosis of enterokinase deficiency is confirmed by ex- 
tremely low levels of proteolytic enzymes, whereas amylase and lipase 
in the pancreatic juice are normal. Deficiency of enterokinase in the 
duodenal fluid and in biopsy specimens is observed. 


Schwachman-Diamond Syndrome (Burke's 

syndrome, Pancreatic Insufficiency and 

Bone Marrow Failure) 

During the first weeks of life, patients with the Schwachman-Diamond 
syndrome have chronic diarrhea and steatorrhea, anemia, neutropenia, 
and recurrent infections. The children fail to thrive. Cases of dwarfism 
and metaphyseal dysostosis, especially of the hip, knees, and ribs, 
have been described. 


41.12 Constipation in Newborns 
and Infants 


Feeding habits 

Anal fissures 

Hirschsprung’s disease 
Pseudo-Hirschsprung’s disease 
Hypothyroidism 

Hypokalemia 

Hypervitaminosis D 

Hyperparathyroidism 

Congenital renal disorders (tubular defects) 


In infancy, feeding habits should be considered first as cause of consti- 
pation. The high content of casein and calcium in cow’s milk leads 
commonly to very hard stools in bottle-fed infants; very dry stools, 
owing to excessive absorption of water, occur in infants with in- 
adequate fluid intake. Both conditions can easily be corrected by the 
addition of sugar or fluid to the formula, a therapeutic trial which 
confirms the diagnosis. 


Hirschsprung’s Disease 

(Congenital Aganglionic Megacolon) 

In the neonate, Hirschsprung’s disease may imitate cystic fibrosis with 
signs of a meconium ileus. Even perforation with peritonitis may oc- 
cur. A distal narrow area is palpated in the rectum on digital examina- 
tion. Masses of meconium or of feces may be felt farther up in the 
rectum. The patient continues to have recalcitrant constipation with 
the accumulation of feces in spite of evacuations by enemas. The 
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radiologic demonstration of a narrowed segment in the rectum or 
rectosigmoid associated with a dilated proximal bowel permits the 
diagnosis. However, frequently the radiologic examination remains 
negative during the first 6 weeks of life because a distinct dilatation has 
usually not yet occurred proximal to the narrowed segment. Even 
when the child is older, it may be difficult to differentiate Hirsch- 
sprung’s disease from a functional megacolon if the constricted 
segment is very short. The correct diagnosis may be missed because 
the chronic fecal retention may frequently result in '*'paradoxical 
diarrhea’’ with the passage of liquid material around the accumulated 
hard stool. Diagnostic difficulties may also arise in cases in which a 
very long constricted colonic segment is present, with the proximal 
dilatation high up in the bowel, unless one keeps in mind the possibility 
of this disease. The sudden occurrence of peritonitis in a patient with a 
history of constipation of unexplained etiology may result from per- 
foration of an ulcer in the dilated portion of the bowel or from 
migration of bacteria through the intestinal wall. 


Diagnosis: Barium enema examination of the colon after digital pal- 
pation of the rectum. If Hirschsprung’s disease is suspected, 
biopsy of the narrowed segment, in order to determine whether 
the ganglion cells of the submucous (Meissner’s) and of the in- 
tramural (Auerbach’s) plexuses are absent. 


Psuedo-Hirschsprung’s Disease 

Pseudo-Hirschsprung’s disease is a rare cause of constipation, result- 
ing from dilatation of the colon (atony of the colon). It may be seen 
even in an infant. The bowel does not have a narrowed segment, and 
intramural ganglion cells are present. 


Hypothyroidism 

Hypothyroidism should be recognized in the neonate or the young 
infant by the numerous though frequently subtle signs of decreased 
thyroid function (decreased motor activity, increased and prolonged 
jaundice, hypothermia, hypotonia, umbilical hernia) before constipa- 
tion occurs. Not infrequently, however, constipation may be the most 
prominent symptom of hypothyroidism in the young infant. After ex- 
clusion of other causes, determination of total T, should be performed. 
On radiologic examination, the bone age can be shown to be always 
delayed, even in the neonate. Later, one may see pathologic changes in 
epiphyseal centers. For additional important diagnostic measures, see 
Chap. 40. 


Hypokalemia 

Hypokalemia should not be overlooked in patients who become con- 
stipated following diarrhea. This is especially important in young in- 
fants who frequently have difficulty replacing the lost potassium. 
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Hypervitaminosis D 

Constipation is also an important clue to the diagnosis of hyper- 
vitaminosis D. Infants with hypothyroidism are prone to develop 
hypervitaminosis D, even if the vitamin D dose is only slightly above 
the recommended daily allowance. The constipation in these cases is 
caused by hypercalcemia, which leads to gastrointestinal symptoms 
(lack of appetite, vomiting, constipation) owing to decreased muscle 
tone. As the disease progresses, renal manifestations (polyuria, dehy- 
dration, dilute urine, nephrocalcinosis, azotemia, and hypertension) can 
be observed. Hypercalcemia, hypercalciuria (Sulkowitch's test, using 
ammonium oxalate, is positive for calcium in the urine), and the history 
of an overdose of vitamin D confirm the diagnosis. 


Hyperparathyroidism 

Manifestations similar to those of hypervitaminosis D may occur in 
patients with hyperparathyroidism and can be observed in rare cases as 
early as in the neonatal period or in early infancy. Failure to thrive, 
dehydration, oliguria, vomiting, hypotonia, and a tendency to path- 
ologic fractures and occasionally to seizures obscure the underlying 
cause to a very marked extent in this age group. However, the com- 
bination of hypercalcemia, hypercalciuria, and hypophosphatemia as- 
sociated with the tendency to constipation should lead the physician to 
consider this disease. The diagnosis of hyperparathyroidism is made 
primarily on clinical grounds. The demonstration of elevated plasma 
levels of parathyroid hormone by radioimmunoassay is technically 
difficult and for practical purposes not yet achievable in infants. Pa- 
tients with hyperparathyroidism, especially the congenital form, ur- 
gently require surgical exploration (parathyroidectomy). 


Renal Tubular Defects 

Renal causes of hypercalcemia, especially disorders associated with 
damage to the proximal renal tubule, ought to be excluded. However, 
the renal symptoms are so prominent in these cases that hardly any 
differential diagnostic difficulties arise regarding the concomitant con- 
stipation. 
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42 Exanthems 
(Rashes) 


42.1 Generalized maculopapular exanthems 
42.2 Symmetrical vesicular generalized exanthems 
42.3 Localized, circumscribed, asymmetrical skin lesions 


The differential diagnosis of exanthems (rashes) is part of the daily 
routine in pediatrics. Only differential diagnostic clues without illus- 
trations or detailed descriptions of the configuration of the rash will be 
listed here. Information from the patient’s history (illnesses in the 
patient’s social environment prior to the incubation period, preceding 
illnesses, administration of medicaments, tendency to allergies), the 
actual findings (configuration and distribution pattern of the exanthem), 
and finally, the hemogram (Table 27), which may be of help in the 
workup of the most common childhood diseases associated with exan- 
thems, are required for the differential diagnosis. Frequently, however, 
the correct diagnosis can be made only during the course of the dis- 
ease. 


42.1 Generalized Maculopapular 
Exanthems 


Measles 

Scarlet fever 

German measles 
Exanthem subitum 
Erythema infectiosum 


As arule, a decision has to be made rather quickly as to which of the 
above-listed infectious diseases is present, because the illness can 
spread to other children. The following are important diagnostic aids: 

The exanthem in measles is associated with a concomitant infec- 
tion of the upper airways. (Only in extremely rare cases may the 
exanthem appear prior to the infection.) 
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42.1 Generalized Maculopapular Exanthems 


The child with measles has exanthems, commonly Koplik’s 
spots, and conjunctivitis (at least palpebral conjunctivitis). At the onset 
of the disease, lesions are found behind the ear in patients with 
measles. 

Scarlet fever is never accompanied by an infection of the upper 
airways. 

Children with scarlet fever have an especially dusky red pharynx 
and tonsillitis (follicular, lacunar). Also patients with surgical scarlet 
fever (a consequence of operative or other wound infection) may 
develop a redness of the pharynx. In surgical scarlet fever, the infected 
wound is surrounded by a diffuse erythema with papular and punctate 
elevations. 

A child with German measles (rubella) feels well, even if the rash 
has a typical morbilliform appearance. Mild catarrhal symptoms may 
be present occasionally, but often they are undetected. 

Commonly, patients with rubella have markedly enlarged poste- 
rior cervical lymph nodes. 

In all other viral diseases, the rash is only a concomitant finding 
of the primary febrile illness; severe catarrhal manifestations, such as 
are characteristically observed in measles, are less pronounced; the 
hemogram is commonly typical of a viral disease. Therefore, measles, 
scarlet fever, and German measles cause no diagnostic difficulties if 
they present with the “typical” clinical picture. An atypical-looking 
rash and an atypical course of the disease can be expected in a 
child with measles who has been vaccinated against measles, in a child 
with scarlet fever who has received pretreatment with antibiotics 
(especially ampicillin), or in a child with German measles who has a 
tendency to allergic skin manifestations. In these cases, the best diag- 
nostic clues can often be obtained from observing the course of the 
illness. 

Frequently, the diagnosis of the exanthem subitum (roseola in- 
fantum) cannot be made on morphologic grounds; it is based on the age 
of the child (infant or young child), the mild or absent catarrhal symp- 
toms, and the typical fever pattern (appearance of the rash after the 
fever has fallen by crisis). 

Erythema infectiosum (fifth disease) may occur in children of any 
age. It is recognized by the lace-like appearance of the skin eruptions, 
by its localization predominantly on the extensor surfaces of the ex- 
tremities, and by the butterfly rash over the nose and the cheeks in a 
child who generally has no prodromal manifestations and whose gen- 
eral condition is little impaired. 


Exanthems due to Hypersensitivity 


Toxic erythema of the newborn 
Drug eruptions 
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Serum sickness 
Urticaria: 
Bullous urticaria 
Grass dermatitis 
Photoallergic reactions 
Prurigo 
Strophulus infantum 
Urticaria pigmentosa 
Acrodynia 
Erythema multiforme 
Acrodermatitis enteropathica 
Severe combined immunodeficiency 


The differential diagnosis of some allergic exanthems is difficult. These 
rashes may resemble any of the above-mentioned skin eruptions seen 
in infectious diseases. Also the hemogram (Table 27) is frequently of 
little diagnostic value, leaving the physician to make the correct diag- 
nosis on the basis of an accurate history and exclusion of all the other 
disorders associated with skin rashes. This is the case especially in 
conditions such as drug eruptions or serum sickness. 


Toxic Erythema of the Newborn 

(Erythema Toxicum Neonatorum, 

Urticaria Neonatorum) 

Despite the variations in configuration (maculopapular, urticarial, or 
bullous lesions), toxic erythema of the newborn is usually recognized 
immediately because of its occurrence mainly during the first 4 to 6 
weeks after birth, with the peak incidence during the first week of life. 
The differential diagnosis has to exclude neonatal infections associated 
with a transitory rash (toxoplasmosis, listeriosis, cytomegalic inclusion 
disease). However, this is not difficult because infants with toxic 
erythema of the newborn either have a normal hemogram or, not 
infrequently, leukopenia with eosinophilia, but no thrombocytopenia, 
no hepatomegaly, and no splenomegaly. The child’s condition is not 
impaired even if the eruptions recur. 


Urticarial Exanthems 

Urticarial exanthems can be recognized in the young or older child by 
the wheal-type skin lesions and the frequent association with an an- 
gioneurotic edema (Quincke’s edema) or other allergic manifestations, 
such as acute laryngeal edema, bronchial asthma, or allergic enteritis. 
Severe reactions may be associated with bullous lesions (bullous papu- 
lar urticaria). A special form of urticaria is grass dermatitis (most 
common between the ages of 2 and 5 years). It can be recognized by the 
subject’s history (exposure to grasses and to solar radiation) and by the 
linear pattern of the eruptions. Also photoallergic reactions (urticarial 
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and vesicular lesions, especially of the ears and the face after exposure 
to sunlight) can be diagnosed by the history of children with sensitive 
skins. 

Prurigo also belongs to this group of disorders. It is characterized 
by pinhead-sized firm, very itchy skin nodules. 

In early childhood, urticaria frequently presents as papular ur- 
ticaria with eruptions resembling prurigo (never on the head, the mu- 
cous membranes, or the palms). It tends to recur, is characterized by 
deep-seated blisters surrounded by a bright red area, and is associated 
with marked itching (Chap. 42, Section 2). 


Urticaria Pigmentosa 

Urticaria pigmentosa can be recognized in the infant by pale-brownish 
pigmented skin lesions of varying size. Characteristically, rubbing may 
produce wheals or (in a rare case) bullous lesions (generalized mas- 
tocytosis, Nettleship’s syndrome). 


Acrodynia 

In present medical practice, acrodynia (Selter-Swift-Feer syndrome) is 
difficult to recognize because of its rare occurrence. If morbilliform or 
scarlatiniform exanthems are seen on an infant or a young child, 
accompanied by autonomic symptoms (tendency to profuse diapho- 
resis, erythemic eruptions of the hands, the feet, and the nose, i.e., 
pink disease), acrodynia as a sequel to chronic mercury poisoning 
should be considered, and a search for additional manifestations of 
this disease initiated. These are listlessness and irritability, apathy, 
negativistic behavior, hypotonia, tachycardia, hypertension, stoma- 
titis, marked peeling of the skin on hands and feet, and photophobia. 


Erythema Multiforme 

In spite of the polymorphous eruptions, erythema multiforme is in 
general easily recognized by the predominant involvement of the ex- 
tensor surfaces of the hands, the arms, and the feet. The severe form 
with lesions on the skin and mucous membranes around the 
mucocutaneous junctions such as the mouth, the genitalia, or the anus 
is called Stevens-Johnson syndrome (synonyms: erythema multiforme 
major, eruptive fever with stomatitis and ophthalmia, and ectoder- 
mosis erosiva pluriorificialis). A characteristic history of use of medi- 
caments, especially sulfonamides, in a patient with a febrile disease or 
a history of streptococcal, staphylococcal, or mycoplasmal infections 
facilitates the diagnosis. 


Acrodermatitis Enteropathica 

(Brandt’s Syndrome) 

Patients with acrodermatitis enteropathica have macular eruptions that 
appear in crops and are covered with scales. Initially, the lesions are 
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found near the mucocutaneous junctions of the body orifices. The 
eruptions spread as the disease progresses. The patients also have 
recurrent diarrhea. The disease is due to zinc deficiency. 


Severe Combined Immunodeficiency (SCID) 

Severe combined immunodeficiency is a congenital disorder. The pa- 
tients have fleeting urticarial-morbilliform exanthems, recurrent in- 
fections, chronic diarrhea, vomiting, candidiasis that is resistant to 
treatment, progressive lymphopenia, and decreased levels of immuno- 
globulins. 


Exanthems Associated with Diseases of the 
Connective Tissue 


Rheumatic fever 

Rheumatoid arthritis 

Wissler-Fanconi syndrome (a variety of juvenile rheumatoid arthritis) 
Lupus erythematosus 

Polymyositis 

Dermatomyositis 

Periarteritis nodosa 


The allergic-macular exanthems seen in disorders of the connective 
tissue commonly cause no diagnostic difficulties because of the unmis- 
takable presence of the primary disease. 


Viral Exanthems 


ECHO viruses 
Infantile papulous acrodermatitis 
Infectious mononucleosis 
Cat-scratch disease 
Ornithosis 
Rickettsioses: 

Epidemic typhus 

Trench fever 


The exanthems in the above-listed diseases are helpful in making the 
diagnosis, when used with the entire clinical picture. The rash is never 
the leading sign, nor is it specific for a particular viral disease, except in 
patients with infantile papulous acrodermatitis (Gianotti-Crosti syn- 
drome), a disease characterized by fever and by lymph node involve- 
ment. The patients have multiple dense reddish papules on the face 
(cheeks) and extremities. 
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42.2 Symmetrical Vesicular 
Generalized Exanthems 


Varicella 

Herpes zoster 

Smallpox, varioloid 

Generalized vaccinia 

Papular urticaria 

Prurigo 

Herpangina, stomatitis 

Herpes simplex 
Hand-foot-and-mouth disease 
Bullous impetigo of the newborn 
Ritter’s disease 

Syphilis 

Lyell’s syndrome 

Epidermolysis bullosa hereditaria dystrophica dominans 
Porphyria 

Incontinentia pigmenti 


The differential diagnosis of varicella, varioloid (smallpox in a patient 
who has been vaccinated), and true smallpox may be difficult. 


Varicella (Chickenpox) 

Except in very mild cases, patients with varicella have prodromal 
symptoms (slight fever, malaise, anorexia; at times a scarlatiniform or 
morbilliform rash) of approximately 24 hours’ duration. The disease is 
usually mild; lesions of all stages (macules, papules, vesicles, and 
crusts located in proximity) are present simultaneously. The vesicles 
are small, not loculated, and have a very thin wall. The eruptions occur 
predominantly on the head including the scalp, on the trunk, and on the 
extremities. There is mild involvement of the mucous membranes. 


Varioloid 

Based on the clinical picture, it is difficult to distinguish varioloid from 
varicella. Because of the danger to unvaccinated persons, one has to 
think of varioloid in individuals with mild fever and a generalized, very 
discrete vesicular exanthem, if these persons, especially adults, had 
contact with travellers from areas that were endemic for smallpox and 
where, despite the assumed eradication of the disease, a case of 
smallpox may nevertheless turn up. It is important to remember that 
only persons who have been successfully vaccinated (visible scars) can 
develop varioloid. Mild cases of smallpox in unvaccinated individuals 
are called alastrim (variola minor). 
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Smallpox (Variola) 

A patient with smallpox, a disease now believed to have been eradi- 
cated, has a severe prodromal illness, characterized by high fever, 
marked malaise, pain in the extremities, backache, and a morbilliform, 
scarlatiniform, or urticarial rash. After the temperature has dropped, a 
red macular eruption appears abruptly, which later becomes vesicular. 
The lesions begin on the scalp and the face; all mucous membranes are 
involved. Typical of smallpox is the marked involvement of the mu- 
cous membranes and the presence of rather thick-walled vesicles; the 
vesicles tend to be umbilicated. 


Generalized vaccinia following vaccination against smallpox 
causes no diagnostic difficulties. 


Papular Urticaria 

(Strophulus Infantum, Lichen Urticatus) 

In the young child, it is occasionally difficult to distinguish papular 
urticaria from a mild case of chickenpox. However, patients with 
papular urticaria have very characteristic waxy nodules that are about 
2 to 5 mm in size and are surrounded by a narrow erythematous area. 
Often these nodules may manifest episodically in large numbers; they 
are never found on the scalp, the face, or the palms. Some of these 
itching papules (urticaria infantum) never develop into bullae. The 
bullae can be broken less easily than the vesicles in chickenpox be- 
cause they are located in the deeper layers of the epidermis. The 
lesions have no special distribution pattern; however, in some cases, 
the eruptions may be arranged in a segmental way, such as in herpes 
zoster. 


Herpes Simplex, Herpangina, and Aphthous 

Stomatitis 

Herpangina (coxsackieviruses) and aphthous stomatitis (herpesvirus 
hominis), the last-named a condition that involves the chin and face, 
can be recognized without difficulty. The lack of involvement of the 
eyes, the genitalia, and the anus excludes the Stevens-Johnson syn- 
drome. 

In older children, herpes simplex (herpesvirus hominis) can cause 
diagnostic difficulty. The disease is characterized by the recurrence of 
circumscribed vesicles on the lips, the angle of the mouth, or the nasal 
orifice. Secondary bacterial infections can occur. 


Hand-Foot-and-Mouth Disease 

Transmission of hand-foot-and-mouth disease to man is very rare and 
occurs as a rule only by direct inoculation. Following a febrile prodro- 
mal illness, the presenting feature is commonly a painful stomatitis 
with vesicles over the buccal mucosa, palate, gums, and tongue. Vesi- 
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cles may develop also at the nasal orifice, on the hands and feet, and 
less frequently on the conjuctivae or the genitalia. The distinct pro- 
dromal illness, the marked pain, the visible regional lymphadenopathy, 
and accompanying gastrointestinal symptoms facilitate the diagnosis. 
The disease should be distinguished especially from the Stevens- 
Johnson syndrome. Demonstration of specific antibodies can be helpful 
in confirming the diagnosis. 


Bullous Impetigo of the Newborn 

The differential diagnosis of bullous impetigo of the newborn, pem- 
phigus syphiliticus, and Ritter’s disease can be difficult. Whereas in 
pemphigus syphiliticus the lesions appear predominantly on the palms 
and soles and are associated with other signs of congenital syphilis, the 
bullae in bullous impetigo occur on the whole body, but especially in 
the groin and over the lower abdomen; the isolated involvement of the 
palms and soles is not observed in bullous impetigo of the newborn. 
Ritter’s disease (toxic epidermal necrolysis, scalded skin syndrome) 
resembles Lyell’s syndrome and is considered by some to be identical 
with it. Nikolsky’s sign is positive in Ritter’s disease, and, as in bullous 
impetigo of the newborn, staphylococci can be demonstrated to be the 
causative agents. 


Lyell’s Syndrome 

Lyell’s syndrome may occur at any age. It is characterized by a 
positive Nikolsky sign and by rapidly progressive massive epidermal 
necrosis with widespread bullae, resembling skin burns. Some authors 
regard Lyell’s syndrome and Ritter’s disease as identical. 


Epidermolysis Bullosa Hereditaria 

Dystrophica Dominans 

Epidermolysis bullosa hereditaria dystrophica dominans has its onset 
in the neonatal period. The disease is characterized by dystrophic nails 
and by the formation of blisters after mechanical injuries. Scarring 
occurs when these lesions heal. Nikolsky’s sign is negative. 


Bullous Dermatosis in Porphyrias 

Patients with porphyria cutanea tarda may develop a bullous der- 
matosis. Characteristic is the appearance of polymorphous blisters 
upon exposure to light or after mechanical trauma. The lesions ulcer- 
ate, become crusted, and heal with scar formation and depigmentation. 
The fact that this disease rarely occurs in early childhood makes it 
more difficult to diagnose. Patients with porphyria cutanea tarda do not 
have abdominal pain or neurologic signs, nor is the condition precipi- 
tated by barbiturates. An excessive urinary excretion of uroporphyrin I 
is the hallmark of this disease. 
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For the cutaneous findings and the diagnosis of congenital 
erythropoietic porphyria (Günther's disease), see Table 6, No. 15. 


Incontinentia Pigmenti 

Incontinentia pigmenti (Bloch-Sulzberger syndrome) is not infrequent 
and may occur even in infancy. Characteristic of the disorder are 
papular, bullous, or small vesicular lesions and pigmentations of the 
lateral parts of the trunk. The lesions decrease in a rather symmetrical 
way toward the midline. Abnormal development of the patient's hair 
and of the nails, missing teeth, and, infrequently, pigmentary mottling 
of the fundus confirm the diagnosis. 


42.3 Localized, Circumscribed, 
Asymmetrical Skin Lesions 


Seborrheic dermatitis 

Infantile eczema 

Diaper dermatitis 

Mycotic infections of the skin 

Herpes zoster 

Cutaneous reactions to mechanical, thermal, or physical injuries 


Among the localized, commonly asymmetrically distributed lesions of 
the skin that have practical implications during childhood, it is not 
difficult to differentiate between seborrheic dermatitis and eczema. 


Seborrheic Dermatitis 

At its onset, seborrheic dermatitis is a localized disease, confined to the 
skin folds. Characteristically, the lesions appear erythematous, are 
covered by greasy scales, and show some weeping. Seborrheic der- 
matitis may become generalized and may develop to the full-blown 
picture of erythroderma desquamativum (Leiner's disease). Sebor- 
rheic dermatitis occurs only during the first three months of life. 


Infantile Eczema 

Infantile eczema has its onset after the third month of life. Its various 
phases, in successive order, are characterized by nodules— 
vesicles—weeping, and crusts. It spares the flexural areas but appears, 
at least initially, on the exposed areas of the skin (cheeks, forehead, 
extensor surfaces of the extremities). 


Diaper Dermatitis (Diaper Rash) and Mycotic 

Infections of the Skin 

Diaper dermatitis (ammonia dermatitis) has to be distinguished from 
mycotic infections of the skin, especially by Candida albicans. Diag- 
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nostic difficulties may arise also with Leiner’s disease. The erythema- 
tous and papulovesicular eruptions resemble those of diaper dermatitis 
and candida infections. Candidiasis, however, is characterized by the 
sharp margins between the involved and the normal skin. The edges of 
the lesions are raised and C. albicans may be demonstrated from the 
macerated, whitish margins. 


Herpes Zoster 

In rare cases (e.g., if the infant has had a transplacental infection due to 
varicella virus concurrently with varicella of the mother) re-exposure 
to this virus causes herpes zoster in the young child, as it usually does 
only in the adult. The disease can easily be recognized by its character- 
istic localization along a peripheral nerve or within a specific der- 
matome or dermatomes, by severe pain in the involved area, and by the 
vesicles that frequently continue to appear for several days. On the 
other hand, herpes zoster oticus may be concealed by a painful palsy of 
the facial nerve, with vesicular lesions confined only to the external 
auditory canal or the auricle, along with trigeminal nerve involvement, 
vertigo, and impairment of hearing. 


Cutaneous Reactions to Mechanical, 

Thermal, or Physical Injuries 

It is difficult to determine whether certain lesions of children 
(scratches, sequelae to thermal or to other physical injuries) are self- 
inflicted, particularly because the physician usually does not think of 
these possibilities. Beginning at school age, such causes should be 
suspected of all lesions of the skin of unidentifiable origin, if it seems 
likely that the child is using the injuries to bring about changes in his or 
her own situation or to gain influence over the social environment. 
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43 Abnormal 
Pigmentation 


Polyostotic fibrous dysplasia (Albright’s syndrome, osteofibrosis de- 
formans) 
Neurocutaneous Syndromes: 
Von Recklinghausen’s disease 
Leschke’s syndrome 
Von Hippel-Lindau syndrome 
Tuberous sclerosis (Bourneville’s syndrome) 
Peutz-Jeghers syndrome 
Incontinentia pigmenti 
Urticaria pigmentosa 
Acanthosis nigricans 
Vitamin A deficiency 
Scleroderma 
Chédiak-Steinbrinck-Higashi syndrome 
Vitiligo 
Leukoderma 
Diseases that cannot easily be recognized by their general symptoms 
and signs are not discussed in this chapter, unless the abnormal pig- 
mentation associated with these disorders precedes the other findings 
and leads the physician to suspect the disease at its early stage. 


Polyostotic Fibrous Dysplasia 

(Albright’s Syndrome, 

Jaffe-Lichtenstein-Uehlinger Syndrome, 

Osteofibrosis Deformans) 

Patients with polyostotic fibrous dysplasia develop very early in child- 
hood characteristic dark-brown to light-brown macules, usually with 
irregular borders. These lesions tend to be on one side and can be 
observed before localized deformities and thickening of some of the 
bones of the extremities or of the skull occur owing to hyperostosis, or 
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even before spontaneous bone fractures attract attention to this dis- 
ease. 


Neurocutaneous Syndromes 

What has been said about polyostotic fibrous dysplasia applies also to 
the neurocutaneous syndromes, such as von Recklinghausen’ s disease 
(neurofibromatosis). Infants with this disorder may have areas of in- 
creased skin pigmentation, so-called café au lait spots, long before 
painless nodules appear in the peripheral nerves or the central nervous 
system. 

Leschke’s syndrome, a rudimentary form of von Reckling- 
hausen’s disease, is characterized by disseminated brown macules of 
the skin and signs of endocrine disorders (obesity, adrenal insuf- 
ficiency). 

Also the von Hippel-Lindau syndrome (angiomatosis of the ret- 
ina; elevated intracranial pressure and cerebellar symptoms due to 
cerebellar hemangioblastomas) can be associated with generalized 
neurofibromatosis (Chap. 28, Section 2). 

Firm reddish or yellowish nodules in a butterfly distribution over 
the face (Pringle’s disease), associated with shagreen patches over the 
trunk, should remind the physician of tuberous sclerosis. Other man- 
ifestations of tuberous sclerosis are extrapyramidal motor distur- 
bances, epilepsy, and mental retardation. 


Peutz-Jeghers Syndrome 
Characteristic of the Peutz-Jeghers syndrome are freckle-like melanin 
spots on the face, the oral mucosa, the lips, the conjunctivae, and even 
in the nail bed. The patients also have hamartomatous gastrointestinal 
polyposis. 

For incontinentia pigmenti, see p. 404; for urticaria pigmen 
tosa, p. 399. 


Benign Acanthosis Nigricans 

Benign acanthosis nigricans is a very rare disorder. It may begin in 
infancy, especially in girls. It presents with bluish-brown or grayish- 
brown hyperpigmentation and brown-red nodules in the angle of the 
mouth, the neck, the axilla, the chest, the groin, and the genitalia. The 
condition is associated with endocrinopathies. 


Vitamin A Deficiency 

Patients with vitamin A deficiency can have marked pigmentation of 
the skin, dry skin, follicular hyperkeratosis of the extremities, and a 
tendency to diarrhea. These findings should remind the physician of 
this easily treated disorder before xerophthalmia becomes manifest. 
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Scleroderma 

(Progressive Systemic Sclerosis, Diffuse 

Scleroderma) 

In patients with progressive systemic sclerosis, darkly pigmented skin, 
especially in the region of the neck, as well as areas of depigmentation, 
may appear early in the disease and cause diagnostic difficulties. Pro- 
gressive sensitivity to cold, stiffness of the fingers, and a wax-like 
quality of the skin and of the connective tissue on the arms point out 
the disease rather clearly. 


Chédiak-Steinbrinck-Higashi Syndrome 

Patients with the Chédiak-Steinbrinck-Higashi syndrome demonstrate 
early in the course of the disease circumscribed hyperpigmentations of 
skin that has been exposed to light, as well as partial albinism, photo- 
phobia, and hepatosplenomegaly. The diagnosis is established by the 
presence of characteristic giant cytoplasmic granules (swollen lyso- 
somes) in granulocytes, monocytes, and lymphocytes and by demon- 
stration of other neutrophil abnormalities. 


Patchy Depigmentations 

In patients with patchy loss of pigment, one has to distinguish between 
vitiligo (hair in the patch usually loses its pigment) and leukoderma 
(acquired hypomelanosis) following skin rashes or circumscribed 
inflammations. There is an increased association of vitiligo with au- 
toimmune disorders, such as Addison’s disease, diabetes mellitus, 
hyperthyroidism, and pernicious anemia. 
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44 Hypertrichosis, 
Hypotrichosis, 
Loss of Hair 


44.1 Hypertrichosis 


Hypertrichosis is very rare in children. It occurs—except in localized 
hypertrichosis (hairy nevi)—as a concomitant finding in children with 
cerebral damage, such as progressive familial myoclonic epilepsy 
(Unverricht-Lundborg-Lafora disease) or congenital epilepsy. In addi- 
tion, one should always think of hormone-producing tumors, especially 
those with an androgenic effect, or of the side effects of drugs (cor- 
ticosteroids, hydantoin preparations). 


44.2 Hypotrichosis 


Mechanical causes: 
Rubbing of the head during headache 
Head-rolling 
Trichotillomania 
Toxic agents: 
Cytostatics 
Thallium 
Arsenic 
Mercury (acrodynia) 
X rays 
Loss of hair following infections: 
Typhoid fever 
Viral diseases 
Syphilis 
Mycotic infections: 
Microsporum 
Trichophyton 
Favus (honeycomb ringworm) 
Alopecia areata 
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One should make a distinction between the congenital and acquired 
forms of hypotrichosis. 

A number of syndromes associated with ectodermal dysplasia are 
listed under the term congenital hypotrichosis. Patients with this condi- 
tion may also have either an absence of sweating (anhidrosis) or a 
reduction below the normal in the amount of sweat produced (hyphid- 
rosis) and defective formation of teeth and nails. Some of the disorders 
are: 

Ellis-van Creveld syndrome: short stature, deformed extremities, 
polydactyly, defective dentition, dystrophic nails. 

Unna’s syndrome (hypotrichosis congenita hereditaria): marked 
hypotrichosis at birth; later alopecia. 

Ullrich and Fremery-Dohna syndrome (a synonym for 
Hallermann-Streiff syndrome—see also Table 26): hypotrichosis, 
birdlike facies, microphthalmia, cataract. 

Rothmund’s syndrome: atrophy of the skin, hypotrichosis, thin 
skin with erythematous patches, cataracts, dystrophic nails, dental 
defects. 


44.3 Loss of Hair 


In children, loss of hair (alopecia) is most commonly an acquired 
condition. Mechanical causes should be considered first when this 
diagnosis is made, such as: neonatal occipital alopecia; transient fron- 
tal alopecia of the infant due to stretching of the scalp; traction alopecia 
as result of hair styling; trichotillomania, with loss of hair, especially 
over the ears. 

The suddenly occurring progressive loss of hair is an alarming 
sign, since it may be caused by toxic agents (poisoning, especially by 
heavy metals). A temporary loss of hair can follow severe infections. 
Local diseases of the scalp, such as mycotic infections, should be 
treated by a dermatologist because of the need for a thorough differen- 
tial diagnostic evaluation and because of the contagiousness of these 
conditions. This also holds true for any of the alopecias that occur 
suddenly, such as alopecia areata (circumscribed patches of hair loss), 
with possible resolution after 8 to 12 weeks (benign type), or the 
progressive form, resulting in alopecia totalis. 
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45 Minor Ailments 
and Abnormalities 


45.1 Abnormalities of the head and neck 
45.2 Abnormalities of other parts of the body 
45.3 Abnormalities of eating and drinking 
45.4 Constipation 

45.5 Abnormalities of the sense organs 

45.6 Recurrent infections 

45.7 Behavioral disorders 


45.1 Abnormalities of the Head and 
Neck 


Epistaxis 

Halitosis 

Dry mouth 

Drooling 

Abnormalities of the tongue 
Delayed teething 

Large head 

Facial asymmetry 
Torticollis 


Epistaxis 


Nose picking 

Kiesselbach’s area (Little’s area) 
Viral infections 

Foreign bodies 

Polyps 

Nasal diphtheria 

Syphilis 
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Hematologic diseases 
Diseases of the liver 
Hypertension 
Uremia 


Epistaxis, a symptom commonly observed in children, may frequently 
cause differential diagnostic difficulties. The source of the bleeding is 
usually within the nose (nose picking). If severe bleeding occurs, 
Kiesselbach’s area, 1.e., the anterior inferior cartilaginous septum of 
the nose, should be inspected. The markedly reddened area is made up 
of small anastomotic vessels of the various arterioles that supply the 
septum and the floor of the nose. If these vessels have a very thin wall, 
sudden nose bleeding may be induced by physical strain, excitement, 
or solar radiation. Also viral infections of the upper airways or infec- 
tious diseases such as measles or pertussis may cause severe epistaxis. 
Possible presence of foreign bodies should be excluded in every case, 
especially in young children with older siblings who may have inserted 
nuts or similar objects in the patient’s nose during play. For additional 
causes of nose bleeding, see above listing. 


Halitosis 


Acute or chronic tonsillitis 

Gingivitis 

Dental caries 

Foreign bodies in the nose 

Chronic rhinitis, sinusitis 

Lung abscess 

Bronchiectases 

Esophageal diverticula 

Lowered gastric acidity or gastric anacidity (achlorhydria) 


Halitosis (malodorous breath) is rare in children, except during 
acute infectious diseases (Vincent’s angina, lacunar tonsillitis, infec- 
tious mononucleosis, diphtheria). Chronic tonsillitis, gingivitis, or den- 
tal caries should be excluded in patients with chronic, unexplained 
halitosis. For additional less common causes of halitosis, see above 
listing. 

Occasionally, halitosis may be afamilial feature, not infrequently 
associated with an unusual body odor, even though no metabolic 
disorder can be demonstrated. 


Dry Mouth—Increased Salivation 


Dryness in the mouth may be a side effect of various drugs (antihis- 
taminics, atropine, codeine, chlorpromazine). Obviously, continued 
breathing through the mouth has to be excluded. In older children, 
complaining of a dry mouth may have a psychogenic origin. 
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As a rule, except during teething or an episode of stomatitis, 
increased salivation (drooling) in children is a sign of a perinatal insult 
to the brain. Increased production of saliva is also associated with 
heavy metal poisoning (acrodynia) and may be a prodromal sign in 
rabies. Patients with dysautonomia (Riley-Day syndrome) have exces- 
sive salivation (Chap. 1) as evidence of autonomic disturbances (de- 
creased formation of tears, excessive perspiration, disturbed periph- 
eral blood circulation). 


Abnormal Tongue 


Macroglossia is rarely observed as an isolated finding, except in a 
patient with a lymphangioma of the tongue. Most commonly it is 
associated with the following disorders: Beckwith-Wiedemann syn- 
drome (Chap. 19); mucopolysaccharidosis (Chap. 29, Section 4); 
glycogen storage diseases (Chap. 29, Section 3); hypothyroidism or 
absence of the thyroid (Chap. 35, Section 3); Down's syndrome, and 
neurofibromatosis (von Recklinghausen's disease). 

On the other hand, microglossia, as a rule, is found even less 
frequently than macroglossia in patients with malformation syndromes, 
such as the aglossia-adactyly syndrome. 

A short frenulum of the tongue usually does not require treat- 
ment, unless the tongue is completely adherent to the floor of the 
mouth, resulting in ankyloglossia. Surgery is necessary in this case, in 
order to prevent a speech defect. Other disorders of the tongue, which 
range from fissures of the tongue to the so-called scrotal tongue, the 
"geographic" tongue, and the “black hairy" tongue, are easy to 
diagnose. The last-named condition, **black hairy” tongue, occasion- 
ally seen after intensive treatment with antibiotics, is caused by elonga- 
tion of the filiform papillae and their colonization with fungi. 


Delayed Teething 


Delayed teething should raise the possibility of endocrine disorders 
such as hypothyroidism, hypopituitarism, or hypoparathyroidism. Also 
in patients with chromosomal abnormalities, e.g., Down’s syndrome, 
one can frequently observe delayed dentition as the least important 
finding. 


Large Head 


Familial feature 

Increased intracranial pressure 

Chronic anemia 

Osteopetrosis (Albers-Schónberg's disease) 
Craniometaphyseal dysplasia of Pyle 
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Polyostotic fibrous dysplasia 

Storage diseases: 
Mucopolysaccharidoses 

Gangliosidoses 

Alexander’s disease 

Canavan’s disease 


Large Head (Megalocephaly) 

Deciding whether the large head of an apparently healthy child is due to 
a pathologic condition can be a real diagnostic challenge. It occurs in 
certain families and is of dominant or recessive inheritance. However, 
one should remember that a small percentage (fewer than 10%) of 
randomly selected children have a head circumference above the 2 
percentile measurement without any indication that the megalocephaly 
is inherited. If these children have a normal neurologic, psychomotor, 
and radiologic evaluation, no additional investigations should be per- 
formed, such as pneumoencephalography or angiography. A checkup 
every 6 months is recommended. However, such a follow-up is not 
very urgent if one parent has a large head. The head is always pro- 
portionately enlarged in these children. 


Hydrocephalus 

If the large head is not an inherited condition and if the enlargement 
involves mainly the portion which covers the brain, sequelae of in- 
creased intracranial pressure (hydrocephalus, subdural effusion, etc., 
see Chap. 24, and Chap. 26) have to be excluded. An arrested hydro- 
cephalus can easily be demonstrated by ultrasonography or CAT scan, 
especially by measuring the width of the third ventricle. One should be 
cautious in performing air ventriculography because decompensation 
of the arrested hydrocephalus may follow, with a rapid rise in intracra- 
nial pressure after the filling of the ventricles. 


Pathologic Growth of Bone 

As arule, enlargement of the head due to abnormal growth of the bones 
can be recognized at first sight. A large head with the “hair on end" 
appearance on radiologic examination of the cranium is seen in pa- 
tients with severe chronic anemia (e.g., thalassemia major). Also chil- 
dren with osteopetrosis (Albers-Schónberg's disease, so-called marble 
bones) have enlarged heads owing to an overgrowth of bone, which 
may even lead to optic atrophy. Other findings in this disease are: 
severe anemia, nucleated red blood cells on the peripheral blood 
smear, hepatosplenomegaly, and enlarged lymph nodes because of 
extramedullary hematopoiesis; there is marked fragility of the bones, 
associated with an unusual density or radiopacity of the bones (there- 
fore the name ‘‘marble bones’’). 


416 


45.1 Abnormalities of the Head and Neck 


Craniometaphyseal Dysplasia of Pyle 

(Pyle’s Disease) 

Patients with Pyle’s disease attract attention in infancy because of a 
progressively ‘‘leonine’’ facial appearance (leontiasis ossea), charac- 
terized by a broad nasal bridge. The deformity of the nose leads to 
obstruction of the nasal passages, causing sniffling. Later, the marked 
deformities of the long bones become more prominent. Optic atrophy 
and conductive hearing loss may ensue. 


Polyostotic Fibrous Dysplasia 

(Fibrous Dysplasia of Bone, Osteodystrophia 

Fibrosa) 

Patients with polyostotic fibrous dysplasia may first attract attention to 
the disease because of increased head circumference due to primary 
involvement of the skull. As the disorder progresses, the patients 
develop a so-called lion's face (facies leontina). Spontaneous fractures 
and shortening of the long bones occur in later childhood. 


Storage Diseases 

Megalocephaly may be a concomitant finding in some malformations or 
metabolic disorders, such as the mucopolysaccharidoses (Chap. 29, 
Section 4) or occasionally the gangliosidoses (Chap. 29, Section 1). It 
may also be observed in Alexander's disease (leukodystrophy of early 
infancy, characterized by eosinophilic deposits in the astrocytes of the 
brain and by a progressive hydrocephalus: see Chap. 1) or in Cana- 
van's disease, also referred to as spongy sclerosis, or as spongy degen- 
eration of the nervous system in infancy (spongy degeneration begin- 
ning in infancy; megalocephaly, hypotonia, seizures; later increasing 
spasticity or decerebrate rigidity due to abnormal myelinization). 


Asymmetry of the Head and Torticollis 

A conspicuous asymmetry of the configuration of the face or the skull 
in a young infant is most commonly due to positioning. Also sequelae 
of birth injuries (porencephaly) have to be considered and premature 
synostoses excluded radiologically. Finally, one has to think of 
craniomandibular malformations (see Table 26). 

The congenital wryneck (torticollis) may be the consequence of a 
hematoma of the sternocleidomastoid muscle due to perinatal injuries 
(breech deliveries, difficulties in delivering the shoulders) or it may be 
the result of intrauterine stress or of congenital anomalies. 


Acquired torticollis may be caused by a reflex muscle spasm in 
painful cervical lymphadenitis. Also disorders of the bones have to be 
excluded (subluxation of cervical vertebrae, Klippel-Feil syndrome, 
Sprengel's deformity, osteomyelitis of vertebrae, rheumatic fever, 
rheumatoid arthritis). Ocular torticollis in a child with paralysis of 
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ocular muscles can be recognized rather easily: the head is tilted to 
avoid diplopia and to retain binocular vision. Finally, compulsive tilt- 
ing of the head is a typical finding of patients with psychasthenia. 


45.2 Abnormalities of Other Parts of 
the Body 


Asymmetry of the thorax 
Bowlegs 

Gynecomastia 

Unusual body odor 


Asymmetry of the Thorax 

Asymmetry of the thorax is commonly considered to result from an 
underlying cardiac lesion. However, frequently it is due to congenital 
deformities in a patient with malformations, such as abnormalities of 
the vertebral column, scoliosis, etc., disorders that can easily be dem- 
onstrated by radiologic examination. Also agenesis of pulmonary 
lobes, chronic atelectasis, or pulmonary cysts affect the shape of the 
thorax of the young infant. Finally, the impression of an asymmetry of 
the thoracic wall may be created incorrectly by congenital muscular 
defects, especially of the greater pectoral muscle. 


Bowlegs 

Neonates and young children with bilateral bowing of the thighs and 
lower legs (congenital bowing and angulation of long bones) are prone 
to fractures if the deformities are very severe. A pseudoarthrosis that 
resists therapy may easily develop at the fracture site. As the child 
grows, an extensive spontaneous correction of the bowing occurs 
(Weismann-Netter's syndrome) without any therapeutic measures. A 
hypoplasia of the fibula, a condition that leads to congenital 
pseudoarthrosis, has to be excluded in infants with severe, prenatally 
acquired bowing of the lower legs. The disorder appears to be as- 
sociated with von Recklinghausen’s disease. It is not difficult to exlude 
rickets because the alkaline phosphatase is normal and clinical and 
radiologic signs characteristic of rickets are absent. 


Gynecomastia 

Gynecomastia may be a sign of precocious puberty (Chap. 38). 
At the onset of normal puberty it is observed in 30% of boys. Fre- 
quently, gynecomastia is unilateral and manifests as a distinctly 
palpable “tumor” directly below the nipple. It subsides after 1 to 2 
years. In instances of familial gynecomastia, the swelling can be so 
marked that surgical corrections may become advisable for psy- 
chologic reasons. Endocrine disturbances cannot be demonstrated. In 
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the differential diagnosis of the pathologic enlargement of the mam- 
mary glands due to increased production or decreased catabolism of 
hormones, one always has to consider hormone-producing tumors 
(pituitary, thyroid, adrenals, testes, ovaries; tumors of the lungs or the 
liver), diseases of the liver, renal failure, or the Klinefelter syndrome. 
Finally, in addition to hormone preparations, other medicaments 
(INH, PAS, phenothiazine, spironolactone, etc.) cause, as a side ef- 
fect, proliferation of the mammary glands. 


Unusual Body Odor 

Unusual body odor can be a family trait without implying illness. 
Obviously, phenylketonuria and other congenital disorders of the 
amino acid or fatty acid metabolism have to be considered, such as the 
Sidbury-Harlan-Wittels syndrome (unusual body odor, like the odor of 
sweaty feet; severe congenital disturbance of fatty acid metabolism 
with increased urinary excretion of butyric acid and of hexanoic acid; 
lethargy, seizures, acidosis; death in infancy). Also patients with ac- 
rodynia (pink disease) have an unusual body odor, as do patients with 
diseases of the liver, the kidneys, or many of the infectious diseases. 


45.3 Abnormalities of Eating and 
Drinking 


Disturbances of sucking and swallowing 
Hiccup 
Anorexia: 
Acute and chronic illnesses 
Cerebral injuries 
Improper feeding habits 
Abnormal appetite: 
Compulsive eating 
Cerebral injuries 
Abnormal thirst 


Disturbances of Sucking and Swallowing 

In the mature neonate and the infant, difficulties in sucking and swal- 
lowing are important clues to the existence of a brain defect. The cause 
can be demonstrated to be either a local one such as in patients with 
inadequate function of the soft palate (x-ray-films), a paralysis, or an 
incoordination of the pharyngeal muscles, including the larynx. Fre- 
quently, the only manifestations initially in children with minimal brain 
dysfunction pointing toward the primary disorder are reverse move- 
ments of the tongue and expulsion of the just-given food. Commonly, 
other signs of cerebral palsy follow later. 
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Hiccup (Singultus) 

In prematures, neonates, and infants, a hiccup is an inconsequential 
symptom. It is due to a reflex mechanism elicited when the child’s 
temperature drops or when he or she is fed. It subsides during the 
second or third trimenon. It may occur with increased frequency, 
however, in children with perinatal insults to the brain. If hiccups that 
are uncontrollable or that can be easily induced occur at a later age, the 
possibility of central causes should be considered (brain tumors, 
postmeningitic or postencephalitic states, epilepsy, severe metabolic 
disorders, uremia, diabetic coma). Hiccups may be also a sequel to 
esophagitis due to hiatus hernia (von Bergmann's syndrome, hiatus 
hernia syndrome). 


Anorexia (Lack of Appetite) 

It is not difficult to find causes for anorexia or for difficulties in feeding 
among patients with acute or chronic diseases or with brain defects. 
Healthy children frequently have poor appetites for psychological rea- 
sons because of improper feeding habits. Inadequately informed, the 
mother often is unaware of the variations of appetite even in the 
healthy child or of the physiologically occurring fluctuations in weight 
gain, and she forces the young infant to ingest food out of fear he may 
become undernourished, even though the child has no appetite. Thus, a 
conditioned reflex develops which associates food and eating with 
unpleasant feelings. When the child’s daily intake of food becomes the 
main focus of attention between mother and child, the child will take 
the lead after a short time; chronic loss of appetite ensues, and failure 
to thrive follows since the mother is now inclined to use the silliest 
feeding methods. Diagnosis of this most frequently occurring form of 
anorexia can be made only after organic causes have been excluded. 
The treatment is simple, unless it involves an only child or a mother 
who is insecure and unable to tolerate the negativistic behavior and the 
need for separation from the parent, a manifestation which is normal in 
a child 1 to 3 years old. 


Abnormal Appetite 

As arule, abnormal appetite is due to psychologic causes (e.g., obesity 
due to compulsive eating precipitated by worrying). Brain defects, 
minimal brain dysfunction, postencephalitic states, or conditions after 
head injuries with damage to the hypothalamus have to be excluded. In 
children who have severe mental defects or live in poor social envi- 
ronments, one may observe pica (a craving for unnatural articles of 
food), which can almost assume the characteristics of an addiction and 
may lead to severe helminthic diseases, gastrointestinal infections, or 
chronic lead poisoning. In some cases, pica has been associated with 
iron deficiency. 
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Abnormal Thirst 

Abnormal thirst is usually a habit, associated frequently with a poor 
appetite. The children have learned to suppress hunger pangs by drink- 
ing. Too warm clothing, too high environmental temperatures, and 
fever have to be excluded as causes of abnormal thirst, as well as the 
few diseases that give rise to an increased fluid requirement (diabetes 
insipidus, renal failure, diabetes mellitus). 


45.4 Constipation 


Dietary factors 
Spasm of the bowel 
Atony of the intestinal musculature 
Megacolon 
Dolichocolon (redundant colon) 
Mechanical obstruction 
Result of medicaments 
Hormonal causes: 
Hypothyroidism 


In children beyond infancy, lack or overabundance of certain dietary 
constituents (insufficient dietary roughage, large amounts of milk) is 
one of the main causes of constipation. This can be demonstrated by a 
therapeutic trial, if the patient’s history reveals that the diet is not 
properly balanced. 


Spasm of the Bowel 

Spasms of the bowel lead to functional disturbances of the colon, 
resulting in a marked absorption of water from the stool due to the 
decreased peristalsis. In addition to the abnormally increased tone of 
the intestinal musculature, disturbances of defecation may also be 
present or they may ensue if the patient has anal fissures. Such disor- 
ders lead to defecation only once or twice a week and in severe cases to 
the picture of pseudo-Hirschsprung’s disease (idiopathic megacolon) 
with the accumulation of large amounts of stool in the terminal colon. 
These symptoms will become even more aggravated if the child lacks a 
balanced diet, as described above. For differentiation of this condition 
from Hirschsprung’s disease, see Chap. 41, Section 12. 


Atony of the Intestinal Musculature 

Atony of the intestinal musculature can be diagnosed only radiologi- 
cally by the demonstration of decreased haustral sacculations and the 
slow passage of the contrast material in the colon. Frequently, the 
condition is associated with a redundant but not especially dilated 
colon (dolichocolon). 
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Mechanical Obstructions 

Mechanical obstructions as cause of constipation are very rare in 
children. However, they may be expected to occur following 
laparotomies (adhesions). The diagnosis can be confirmed only 
radiologically. 


Medicaments 

Of the drugs that cause constipation, those with an atropine or a 

catecholamine effect especially have to be excluded. (Severe constipa- 

tion is sometimes noted in patients with a pheochromocytoma!) 
Hormonal causes including hypothyroidism have already been 

mentioned (Chap. 41, Section 12). 


45.5 Abnormalities of the Sense 
Organs 


Blurred vision 
Double vision 
Strabismus: 
Retinoblastoma 
Brain tumor 
Defects in the visual fields 
Nystagmus: 
Physiologic nystagmus 
Pendular nystagmus 
Congenital hereditary nystagmus 
Spasmus nutans 
Toxic gaze-evoked nystagmus 
Ptosis 
Exophthalmos 
Impaired Hearing 


A complaint by children of acute visual disturbances, blurred vision, or 
double vision has to be taken very seriously. If doubts arise regarding 
the diagnosis, an examination by an ophthalmologist has to be sought. 
After exclusion of disorders of the ocular muscles and of inflamma- 
tions (iridocyclitis may be the initial manifestation of a rheumatoid 
arthritis), disorders of the central nervous system especially have to be 
considered, from the pediatric point of view; they may be caused either 
by drugs (antihistamines, antiepileptics, neuroleptics, tetracycline 
preparations, piperazine, etc.) or by space-occupying degenerative or 
demyelinating diseases of the central nervous system. Double vision or 
blurred vision due to emotional factors can be accepted only after 
exclusion of other causes. 
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Strabismus 


During the first 3 months of life (rarely for 1 to 2 months beyond that 
period), young infants appear to have esotropia owing to marked tonic 
convergence at this age. Beginning at 6 months, convergence should 
become normal. Divergent strabismus is always pathologic. In any 
case, a continuous or repeatedly occurring deviation of one eye, even 
in the young infant, deserves a very careful follow-up. 

One must decide whether the crossing of the eyes during the 
second six months of life occurs only under such circumstances as 
fatigue or illness, or whether the child has a constant squint, a monocu- 
lar strabismus, or an alternating strabismus (a condition in which either 
eye may be used for fixation while the other eye deviates). There may 
be no need for patching of either eye in children with an alternating 
strabismus. Otherwise, the fixating eye has to be patched until the 
deviating eye is again used for seeing and vice versa, in order to avoid 
ambylopia. 

Even in the young infant, it is not difficult to make the diagnosis, 
if the child has severe strabismus, especially if the strabismus is as- 
sociated with signs of cerebral palsy, microcephaly, or hydrocephalus. 
Mild cases are recognized at the first testing by the observation that the 
light reflexes of a flashlight held in front of the child are not at the 
corresponding points of the pupils in the two eyes. To diagnose latent 
squint (heterophoria) in older children, one eye of the child is covered, 
and the child is asked to fixate a point. When the cover is removed, one 
may observe that the eye has meanwhile moved inward and that it 
moves in the opposite direction to refixate (convergent strabismus). Or 
one may find that it has moved outward and, in order to refixate, it 
again moves inward. 

The determination of the accurate diagnosis and the treatment 
should be left up to the ophthalmologist. It is important to remember 
that during the first 2 years of life a mild strabismus may be the only 
sign of retinoblastoma. As this tumor progresses, it manifests itself 
unmistakably by the characteristic whitish reflex in the pupil. If 
strabismus occurs suddenly, it is imperative to search for additional 
signs of a brain tumor (Chap. 26). 


Defects in the Visual Fields 


In every patient in whom a space-occupying lesion of the brain is 
suspected, one has to look for defects in the visual fields. Until early 
childhood, one can only demonstrate a hemianopia (the child fails to 
turn his eyes toward the object when a light or toy is moved in from the 
periphery). In a child who is 4 years old or older, one may get a rough 
idea about his or her visual field by the following method: 
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The examiner sits down at a distance of 1 meter opposite to the child 
and asks the child to fixate the examiner’s nose. Each eye is then 
examined separately by determining when the child is able to recognize 
for the first time an object that is being moved along an orbit that 
encloses the head of the child and of the examiner. 


Bitemporal Hemianopia 

Bitemporal hemianopia is indicative of an injury to the median aspects 
of the optic chiasm, such as due to pressure of a tumor on the optic 
chiasm. Less characteristic visual field defects are seen in patients with 
parasellar tumors, chiasmal arachnoiditis (following inflammations of 
the paranasal sinuses, encephalitis, tuberculous meningitis), or 
aneurysms in the vicinity of the sella. 


Homonymous Hemianopia 

Homonymous hemianopia is characteristic of pathologic change af- 
fecting the contralateral optic tract or various portions of the con- 
tralateral geniculocalcarine pathway. 


Concentric Contraction of the Visual Field 
A concentric contraction is seen in optic atrophy or in retinal degenera- 
tion. A transient contraction may be a sequel of fatigue or migraine. 


Quadrantanopia 

Quadrantanopia can be demonstrated only by ophthalmic examination 
with the aid of a perimeter. It must raise the suspicion of a pathologic 
change of the geniculocalcarine pathway due to temporal lobe lesions. 
Acentral scotoma is characteristic of optic neuritis; an enlargement of 
the blind spot may be an accompanying sign of papilledema. 


Nystagmus 


Within this context, only the spontaneously occurring, commonly 
pathologic forms of nystagmus in children are of diagnostic impor- 
tance. 


Physiologic Nystagmus 
Physiologic nystagmus can be observed only after it has been induced 
by appropriate stimuli: 


1. End-position nystagmus 1s characterized by rapid, jerky oscillations 
in the direction of fixation of an object placed in an extreme lateral 
position. The slow swing (due to fatigue) is in the opposite direction. 

2. Optokinetic nystagmus (train or railroad nystagmus) is a nystagmus 
that occurs when the eye tries to fixate non-moving objects while 
the individual is in a moving vehicle. 
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Physiologic nystagmus can be observed as early as after the first weeks 
of life. If the ocular muscles are functioning normally, the absence of 
nystagmus is indicative of a lesion of the eye or of the visual pathway, 
or of a central lesion. A spontaneously occurring nystagmus points to 
cerebral disorders, especially in the area of the cerebellum (the nys- 
tagmus increases when the eyes are turned toward the tumor). Nys- 
tagmus is also observed in acute cerebellar ataxia (Chap. 28, Section 2) 
and following encephalitis or seizures. 


Pendular Nystagmus 

Pendular nystagmus is characterized by rhythmical to-and-fro move- 
ments of the eye while the patient is looking forward or fixating an 
object. It is indicative of a severe congenital vision deficit or of a 
rapidly progressive bilateral vision defect, with a visual acuity most 
commonly below 20/200 (6/60, or 0.1) to 20/60 (6/18, or 0.33). Causes of 
pendular nystagmus are: cataracts, retrolental fibroplasia, severe dis- 
eases involving the fundus, optic atrophy, or total color blindness. 


Congenital Hereditary Nystagmus 

Congenital hereditary nystagmus is first noted in the early months of 
life and persists throughout life. It may be accompanied by nodding of 
the head or by torticollis, compensatory mechanisms which the child 
uses to eliminate the effect of the nystagmus on the vision. 


Spasmus Nutans 

Spasmus nutans is first observed between the ages of 6 and 18 months. 
It is characterized by an irregular but continuous nodding of the head 
during sitting and by a rapid horizontal or vertical pendular nystagmus. 
The nystagmus increases while the child fixates, and the nodding 
movements diminish. The condition subsides after the third year of life. 
However, some of the children retain neurologic abnormalities or are 
slightly retarded. 


Toxic Gaze-Evoked Nystagmus 
Toxic gaze-evoked nystagmus can occur after the chronic use of drugs 
(barbiturates, anticonvulsants) or after an acute overdose. 


Ptosis 


Tumors of the CNS 

Local inflammations 

Poisoning 

Neurogenic causes: 
Oculomotor paralysis 
Parinaud's syndrome 
Mobius’ syndrome 


425 


45 Minor Ailments and Abnormalities 


Horner’s syndrome 

Von Graefe’s syndrome 

Postencephalitic state 
Neuromuscular ptosis: 

Myasthenia gravis 
Malformations: 

Smith-Lemli-Opitz syndrome 

Zellweger’s syndrome 


A unilateral or bilateral ptosis (blepharoptosis, or so-called drooping of 
the upper eyelid) is always a pathologic finding. After the exclusion of 
local disorders in the area of the eye (edema, inflammatory processes, 
lymphangiomas, hemangiomas) and of poisoning (botulism, thallium, 
etc.), neurogenic causes have to be considered, such as oculomotor 
paralysis (Chap. 27, Section 2) or lesions of the supranuclear connec- 
tions of the levator palpebrae superioris, namely Parinaud’ s syndrome 
(paralysis of upward gaze and vertical gaze; pupils unresponsive 
to light; intact convergence; tendency to diplopia; the condition is 
due to pressure on the lamina quadrigemina; see Chap. 26). 


Mobius’ Syndrome 

Patients with Mobius’ syndrome have unilateral or bilateral blepharop- 
tosis, owing to hypoplasia or aplasia of cranial nerve nuclei. Fre- 
quently, there may be involvement of the glossopharyngeal nerve with 
difficulty in sucking or drinking, as well as facial diplegia and other 
congenital malformations. 


Horner’s Syndrome 

Horner’s syndrome, caused by birth injury of the cervical sympathetic 
trunk or the lower cervical and upper thoracic anterior spinal roots, is 
characterized by a mild ptosis. 


Myasthenia Gravis 

Not infrequently, patients with the severe early-infantile form of myas- 
thenia gravis have unilateral ptosis as the presenting sign. A mild or 
progressive weakness and fatigability of the muscles of the extremities 
or of the larynx (low, hoarse voice) facilitate the diagnosis. A ptosis 
argues against Werdnig-Hoffmann disease. 


Von Graefe's Syndrome 

As a rule, von Graefe’s syndrome has its onset in puberty. It is 
characterized by progressive bilateral ptosis and paralysis of the exter- 
nal ocular muscles. 


Ptosis occurs also in some patients with malformation syndromes 
(Table 26). Most of these syndromes can easily be recognized by other 
leading signs. 
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Smith-Lemli-Opitz Syndrome 

A marked ptosis and strabismus are noted at first sight in patients with 
the Smith-Lemli-Opitz syndrome. The infants commonly have in- 
trauterine growth retardation, and as they grow older, they will have a 
short stature. Other findings are broad nose with upturned nostrils, 
large, deep-seated ears, cleft palate, cardiac malformations, hypo- 
spadias, small penis, and cryptorchidism. 


Zellweger's Syndrome 

Patients with Zellweger’s syndrome have a marked ptosis and a hyper- 
telorism. The newborn has severe muscular hypotonia (see floppy 
infant syndrome, Chap. 27, Section 5). Progressive hepatomegaly and 
jaundice point to a severe metabolic disturbance, which can actually be 
confirmed by the presence of aminoaciduria and an abnormal iron 
metabolism. 


Exophthalmos 


As a rule, the sudden appearance of an exophthalmos in a child is the 
result of orbital cellulitis; usually it originates from an infection of the 
paranasal sinuses or from an osteomyelitis of the maxilla. Also tumor 
metastases (neuroblastoma, histiocytosis X) have to be considered. 
Finally, a number of malformation syndromes (see Table 26: Crou- 
zon’s disease, Apert’s syndrome, Carpenter’s syndrome) are character- 
ized by a more or less pronounced exophthalmos. 


Impaired Hearing 


Impaired hearing or deafness frequently remains unrecognized in in- 
fants or even young children; on the other hand, it is sometimes 
incorrectly assumed if children, ‘‘busy with more important things,”’ 
do not respond when addressed. A more accurate history and a simple 
hearing test permit the differentiation in such cases. If hearing impair- 
ment is truly suspected, an examination (including audiometry) has to 
be performed by a specialist, particularly if a speech disorder or a delay 
in speech development is noted. Hearing impairment is especially 
suspected in children after: 


Complicated or difficult deliveries 

Hyperbilirubinemia of the neonatal period 

Meningitis 

Prolonged treatment with ototoxic drugs (even if the drugs were given 
to the mother during pregnancy). 


Or it is suspected in children who are: 


Premature infants or infants with intrauterine growth retardation 
Children suspected of having rubella embryopathy 
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Children with brain defects 
Children with hypothyroidism. 


In addition, impaired hearing is a concomitant finding of a number of 
malformation syndromes (Franceschetti's syndrome, von Waarden- 
burg’s syndrome, Klippel-Feil syndrome, etc., see Table 26). Alport’s 
syndrome (congenital nephropathy with progressive impairment of 
hearing) has already been referred to (Chap. 20, Section 3). 

An acute impairment of hearing can occur after severe infections, 
especially with viruses (measles, infectious mononucleosis, mumps), 
or it may be the sequel of chronic disorders of the middle ear. 


45.6 Recurrent Infections 


Certain diagnostic difficulties arise for the pediatrician in the classifica- 
tion of recurrent infections he encounters daily, especially since infor- 
mation about antibodies and about disorders caused by immune 
deficiencies has become common knowledge and because the thera- 
peutic use of immunoglobulins is frequently requested by the parents 
and encouraged by the manufacturers. Since the use of these prepa- 
rations is justified only seldom in transient hypogammaglobulinemia 
that occurs in children between the third and twelfth months of life, or 
in similarly rare congenital primary immunodeficiencies, a clear-cut 
differentiation must be established. 


Transient Hypogammaglobulinemia 

of Infancy 

A very marked susceptibility to infections that manifests at the end of 
the first trimenon and lasts until the end of the first year of life may be 
associated with a delayed production of immunoglobulins by the infant 
after the maternal antibodies have declined. The hypogammaglobu- 
linemia can be demonstrated by immunoelectrophoresis. The prog- 
nosis is good. 


X-Linked Agammaglobulinemia (Congenital 
Agammaglobulinemia, Bruton's Disease) 

Beginning at 6 months, patients with X-linked agammaglobulinemia 
have multiple, recurrent infections (otitis, conjunctivitis, pneumonia, 
sepsis, meningitis) owing to pyogenic organisms (especially H. influen- 
zae, P. aeruginosa, E. coli). Susceptibility to fungal or viral infections 
does not seem to be increased. The children have small tonsils; Wal- 
deyer's ring is poorly developed. The serum levels of IgA, IgM, and 
IgG are markedly decreased, isohemagglutinins are absent, and stimu- 
lation with antigens fails to elicit a humoral response. The condition is 
inherited in a sex-linked recessive pattern. 
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Selective IgA Deficiency 

Patients with deficiency of secretory IgA, an immunoglobulin mainly 
responsible for the immunity of the mucous membranes, have a ten- 
dency to infections of the upper airways and to chronic diarrhea 
(IgA-deficient sprue). An association with IgE deficiency may occur, 
especially in patients with chronic bronchitis. The disorder is caused 
by a B cell defect. 


X-Linked Immunodeficiency with Increased 

Levels of IgM 

The clinical picture is similar to that of agammaglobulinemia and is 
characterized by an excessive susceptibility to infections. Im- 
munoelectrophoresis reveals diminution of IgG and IgA, while IgM is 
markedly elevated. 


Severe Combined Immunodeficiency 

(SCID, Swiss Type Agammaglobulinemia) 

Patients with severe combined immunodeficiency develop in early 
infancy localized or systemic monilial infections that are resistant to 
therapy, a pertussis-like cough, and recurrent pneumonias with a ten- 
dency to plasmacellular pneumonia (Pneumocystis carinii). The 
hemogram frequently reveals absolute /ymphocytopenia. Owing to de- 
fects of the T cell and B cell systems, these children have absent or 
inadequate cellular and humoral defense mechanisms, thymic hypo- 
plasia or aplasia, and hypoplasia of the lymphatic tissues with absence 
of Peyer's patches in the intestine. Many patients have a decreased 
activity or a deficiency of the enzyme adenosine deaminase in 
erythrocytes, lymphocytes, and plasma cells. The prognosis is poor, 
with an early fatal outcome likely, due to sepsis, meningitis, or fungal 
infections. The inheritance pattern is X-linked or autosomal recessive. 


Thymic Hypoplasia (DiGeorge’s Syndrome) 

Patients with thymic hypoplasia have a defective T cell function which 
manifests itself, beginning with the second trimenon, as marked sus- 
ceptibility to infections, associated with hypoparathyroidism (tetany 
with low serum calcium levels, nephrocalcinosis). These children also 
have malformations, such as hypoplasia of the mandible, malformed 
ears, or malformations of the heart and the great vessels. If the infants 
survive the severe seizures due to tetany, they are prone to develop 
generalized infections, especially moniliasis. Blood transfusions can be 
extremely hazardous because the exposure to immunocompetent 
foreign lymphocytes induces a graft-versus-host reaction. 


Diagnosis: Hypocalcemia, high serum phosphorus; anergy when de- 


layed hypersensitivity skin testing is performed with recall anti- 
gens. 
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Immunodeficiency with Thrombocytopenia 

and Eczema 

(Wiskott-Aldrich Syndrome) 

The Wiskott-Aldrich syndrome occurs only in boys (X-linked recessive 
inheritance). Both B cell and T cell defects are present. Characteristi- 
cally, the patients have eczematous dermatitis of the face, the upper 
arms, and the legs, which is resistant to therapy. Other typical manifes- 
tations are: increased susceptibility to infections (multiple abscesses, 
blepharoconjunctivitis, pneumonia, otitis media), and bloody diarrhea. 


Diagnosis: Leukopenia, thrombocytopenia; IgG commonly normal 
or elevated, IgM low, IgA elevated. The defect resides presum- 
ably in a failure of macrophage function. 


Other Immunodeficiency Syndromes 

A number of immunodeficiency syndromes cannot yet be properly 
classified or they represent concomitant findings of other known dis- 
eases (ataxia telangiectasia, severe combined immunodeficiency with 
dysostosis and dwarfism, severe combined immunodeficiency with 
generalized hematopoietic hypoplasia, etc.). However, acquired states 
of immunodeficiency (secondary immunodeficiencies) also have to be 
considered, such as can be demonstrated by immunoelectrophoresis in 
patients with wasting diseases, protein loss, chronic allergies, some 
metabolic disorders, or hematologic malignancies, or in patients receiv- 
ing immunosuppressive and antineoplastic therapy. 

On the whole, however, immunodeficiencies as defined by the 
above criteria are rarely the cause of increased susceptibility to an 
infection in children. Much more commonly it is the consequence of 
inadequate physical conditioning, chronic malnutrition, or too gener- 
ous use of antibiotics in every febrile illness that prevents the potent 
defense mechanisms normally present in the body from being acti- 
vated. 


45.7 Behavioral Disorders 


Excessive fatigue 
Insomnia 

Night terrors (pavor nocturnus) 
Perspiration 

Polyuria 

Pruritus 

Palpitation 

Involuntary movements 
Tics 

Delayed speech 
Autism 
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Excessive Fatigue 

Conspicuous fatigue is observed in many children between 3 and 5 
years and then again in prepuberty. If organic causes have been 
excluded (anemia; chronic infections of the tonsils, the teeth, or the 
urinary tract; latent tuberculosis; prodromal phase of rheumatoid ar- 
thritis; anicteric hepatitis; endocarditis lenta, etc.), then lassitude may 
be considered a normal developmental feature. During phases of accel- 
erated growth, many children show not only a considerable decrease in 
activity, but also increased need of sleep during the day, while 
difficulty with falling asleep arises in the evening. Psychological causes 
of increased need for sleep also have to be considered, such as may 
arise if the patient in question is an only child and has no friends, if the 
child is bored because he or she lacks motivation to become engaged in 
various activities, or if the child is under excessive pressure in school. 
Finally, some children who are depressed because of tensions in the 
family or children whose parents are unable to provide a role model for 
them escape their problems by taking refuge in sleep. In the pubescent 
patient, the physician also has to consider chronic intoxication with 
drugs (hypnotics, tranquilizers). Therefore, a differential diagnostic 
workup is necessary in all cases of unexplained fatigue, and, after the 
exclusion of organic causes, the remedy for it cannot be limited to the 
prescription of tonics or vasopressors. 


Disturbances of Sleep 

Insomnia and disturbances of sleep, other symptoms with age-specific 
causes, are also frequently complained about. At the end of the first 
year and during the second year of life, screaming and awakening at 
night are almost part of the normal behavior of active children who are 
not yet able to express themselves clearly enough verbally. This phe- 
nomenon corresponds to the ‘‘three months’ colic’’ of the infant. In 
other children, not yet resolved experiences of the day may reappear in 
the dream. This can be the case even in older children who scream at 
night, including children with ''night terrors” (pavor nocturnus), espe- 
cially those with minimal brain dysfunction. It is also noteworthy that 
barbiturates have a paradoxical effect in these patients as well as in 
some very sensitive children: they cause insomnia instead of the de- 
sired improvement of sleep. Many children show sleep disturbances 
also as a result of ephedrine-containing preparations given to them in 
the afternoon. Frequently, however, increase in the physical activity, 
especially in the fresh air, suffices to eliminate the sleep disturbances. 
It is obvious that organic causes which interfere with deep sleep have 
to be excluded, such as incipient infections, helminthic infestations 
associated with itching in the anal region, or polydipsia with sub- 
sequent pollakisuria at night. 
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Perspiration 

Perspiration during the first half of the night is not a symptom of 
disease. It is frequently observed in very active children who may have 
a temperature elevation in the evening up to 38 degrees C following 
physical exercise and whose temperature returns again to normal after 
they perspire. Diaphoresis toward the morning is more indicative of 
acute or chronic infections and should prompt tuberculin testing. If 
perspiration has a paroxysmal character, blood glucose levels (hypo- 
glycemic episodes) and thyroid function should be investigated. Rarely, 
also pheochromocytoma or neuroblastoma may present in this way. 
Among the external causes of perspiration, medicaments (antihis- 
tamines) and chronic mercury poisoning (acrodynia) have to be 
excluded. 


Polyuria 

In every child with polyuria, a urinary tract infection should be consid- 
ered first. However, even without infection, many children, for psy- 
chologic reasons, have a desire to urinate and a tendency to frequent 
micturition, a disorder that can remain with a sensitive child until he or 
she reaches school age and which can result in a functionally decreased 
capacity of the urinary bladder. The condition can be normalized 
through bladder training (a gradual increase of the time interval be- 
tween the desire to urinate and the actual micturition). Some of these 
children have a tendency to wet the bed (nocturnal enuresis), a habit 
which can be eliminated also by bladder training. Others use pol- 
lakisuria as an attention-seeking device within the family and thus 
signal a disturbance in their social environment. Of the physical 
causes, polydipsia has to be excluded in patients with polyuria, be it 
either a habit or the manifestation of an underlying disease (diabetes 
insipidus, incipient or ‘‘brittle’’ diabetes mellitus, renal failure, ad- 
renogenital syndrome of the salt-losing form, hypercalcemia, hyper- 
parathyroidism, intoxication with vitamin D, primary aldosteronism in 
tumors or in hyperplasia of the adrenal cortex, Conn’s syndrome). 


Pruritus 

No differential diagnostic difficulties arise if local skin changes reveal 
the underlying diseases (insect bites, scabies, fungal infections, ur- 
ticaria, chilblain, pinworm infection) or if itching is only the concomi- 
tant symptom of a known primary disease (uremia, diseases of the 
liver, diabetes mellitus, histiocytosis X, leukemia). It is more difficult 
to make the diagnosis if the findings are completely negative. In these 
patients, irritations of the skin by the individual’s own sweat (even a 
heat rash) or by contact with wool or other clothing have to be 
excluded. Side effects of drugs or the effect of food or of house dust on 
a person who does not yet have the appropriate skin manifestations 
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(pre-eczematous stage) should also be considered before one decides 
to make a diagnosis of pruritus of psychogenic origin. 


Palpitation 

Palpitation is noted by the child if it is associated with disturbances of the 
heart rhythm (extrasystoles, paroxysmal tachycardia). The increased 
action of the heart in valvular disease or in congenital lesions is rarely 
registered by the young patient. The tachycardia after physical or 
emotional stress or the increased tonus of the sympathetic nervous 
system (sympathicotonia) in young children is observed commonly 
only by the parents as abnormal, while school-age children, when they 
reach prepuberty, may themselves complain about such paroxysmal 
palpitation. Not infrequently it is part of the hyperkinetic heart syn- 
drome with dyspnea on exertion and is a consequence of the rapid 
release of catecholamines. Sometimes also complaints about precordial 
pain are expressed (see Chap. 4, Section 2). If these attacks are particu- 
larly severe, a pheochromocytoma (Chap. 8, Section | and Chap. 12, 
Section 2) has to be excluded. For the rest, one should demonstrate 
through repeated ECG examinations, preferably during the attack or 
under stress, that the symptoms are innocuous. 


Involuntary Movements 
Motor restlessness and mild ataxia, common in early childhood, are 
part of the child’s normal development. They deserve attention only if 
there are additional reasons to suspect perinatal insults to the brain. 
Also tics (involuntary movements with the eyes, the face, the head, or 
the shoulders; clicking of the tongue; sniffing) occur commonly in 
school-age children and can easily be diagnosed (Chap. 28, Section 5). 
Only chorea minor (Sydenham’s chorea) has to be excluded in 
the differential diagnosis. This disorder involves the entire body mus- 
culature (except in hemichorea) and is characteristized by involuntary, 
very gross movements and by mental depression (Chap. 28, Section 1). 
For the differential diagnosis of involuntary torsion spasms of the neck 
and shoulder muscles due to intoxication by medicaments, see Chap. 
28, p. 271; for rhythmical nodding movements and twisting of the 
neck in children between the ages of one and two years, see spasmus 
nutans, Chap. 45, Section 5. 


Delayed Speech 

Mental retardation has to be considered first in a child with delayed 
speech, even if symptoms indicating a brain defect cannot be recog- 
nized initially. Information regarding complications during pregnancy 
or regarding a difficult delivery and its consequences, or delay in motor 
development provide further clues and indicate the desirability of a 
detailed neurologic workup. Delayed speech may be afamilial trait and 
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may occur in otherwise completely healthy and highly intelligent chil- 
dren. 

One has always to search for hearing defects in such cases, 
especially defects involving the high tones necessary for the under- 
standing of speech. It may be reassuring if a 2-year-old follows satisfac- 
torily the commands to perform complicated tasks, such as to get a 
certain object from the adjacent room. Verbalization will follow, even 
though delayed, without special help, because the child is able to 
understand the language. Some of these patients are children who have 
been deprived of social contacts or who never had the need to say what 
they wanted, because their desires were fulfilled before they even 
expressed them (overprotection). In any case, all children who, in their 
second year of life, speak only single words and in the third year only 
short phrases should be carefully observed for minimal brain dysfunc- 
tion. If a child with normal hearing has not yet begun to speak by the 
age of four years, he or she has, in all probability, a brain defect with 
uncertain prognosis as to capability of learning to write and read on 
time. 


Autism 

Autism (psychologic defect in communication, or, in older children, 
withdrawal from communication) also has to be considered in children 
who show a delayed onset in speech or a progressive loss of speech. 
Some of these children have mental retardation as consequence of a 
brain defect (autism due to rubella embryopathy). Others have only 
marked behavioral disturbances and are negativistic. Commonly their 
prognosis is good, i.e., better than if they had organic brain defects. 
Transient ‘‘aphasia’’ as functional loss of speech can also occur in 
children with severe infections (e.g., typhoid fever), in children who 
are hospitalized without adequate psychologic preparation, or in those 
who have undergone surgical procedures. The prognosis is favorable in 
such cases. 
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Radiologic 
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46.1 Enlargement of the Hila and of 
the Mediastinum 


In patients with nonspecific bronchopneumonias due to viral diseases 
such as influenza and measles or to mycoplasmal and rickettsial dis- 
eases, both hila are enlarged and frequently have indistinct borders. 
The perihilar markings are increased and consist of streaky densities 
extending outward, with peribronchial and interstitial infiltrates. Uni- 
lateral hilar reactions are seen with unilateral pulmonary lesions 
(pneumonia, abscess). 

Up to 80% of patients with tuberculosis have unilateral hilar 
enlargement. Bilaterally enlarged hila are found in chronic inflamma- 
tory processes of both lungs, such as in cystic fibrosis of the pancreas, 
bilateral bronchiectases, etc. If the hilar enlargement reveals sharp 
borders and if it is bilateral (widening of the mediastinum and unilat- 
eral enlargement of the lymph nodes present only initially), Hodgkin’ s 
disease has to be suspected. The enlarged lymph nodes soon become 
confluent. They are found in the anterior and middle mediastinum, 
particularly in the superior and middle parts, rarely in the inferior. 

Sarcoidosis is characterized by bilateral, lobulated, clearly de- 
fined hilar enlargement; calcifications can be seen occasionally. Bilat- 
eral mediastinal enlargement resembling sarcoidosis can be observed 
also in patients with lymphosarcoma and lymphoblastic leukemia 
(Table 28). 


46.2 Pulmonary Opacities 
Opacities Involving the Hemithorax 


If the infiltrate involves an entire lobe of the lung, no marked shift of 
the mediastinum occurs; the bronchial lumina can be seen. 
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TABLE 28. Differential Diagnosis of Mediastinal Lesions 


Anterior Mediastinum: 
Thymic enlargement 
Thymoma 
Dermoid cyst 
Teratoma 
Substernal goiter (in the superior mediastinum; moves with respiration) 


Middle Mediastinum: 

Bronchogenic cyst 

Pericardial cyst 

Cardiac myxoma 

Angiomatous lymphoid hamartoma 

Lymphosarcoma 

Hodgkin’s disease 

Leukemia 

Neuroblastoma 

Testicular tumors 

Differential diagnosis includes persistence of the left superior vena cava, 

widening of the right superior vena cava, or atypical location of the thymus. 
Posterior Mediastinum: 

Neurogenic tumors (neurofibroma, neurofibrosarcoma, neuroblastoma) 

Atypical location of the thymus (rare) 

Gastroenteric cyst (frequently associated with malformed vertebrae) 

Meningocele 

Hemangioma 


In atelectases, the volume of the affected side is diminished; air is 
absent from the bronchi. The same changes occur in aplasia of the 
lung. The mediastinum may be markedly shifted to the affected side. 
Aplasia of the lung is frequently an incidental finding without any 
clinical symptoms. 

If a large effusion is present, the mediastinum is shifted to the 
opposite side. 


Large Areas of Density 

Large radiopaque areas may be due to pneumonia involving a segment 
of a lobe or an entire lobe. Frequently, precise localization is possible 
only with the aid of posteroanterior and lateral views. A decrease in 
lung volume suggests either pneumonia with atelectasis, atelectasis 
due to aspiration of a foreign body, or chronic pneumonia with 
shrinkage of the lung. 

An increase in volume of the radiopaque segment or lobe suggests 
the formation of an abscess. If the densities do not subside following 
conventional treatment, tuberculosis should be excluded (hilar in- 
volvement). Very rarely, the cause may be pulmonary sequestration. 
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Solitary Densities 
Patchy focal densities are seen with bronchopneumonia (see also para- 
graph on solitary nodules). 


Solitary Nodules 

1. If an inflammation is suspected, the following findings have to be 
looked for: pneumonic infiltrates, localized effusions, eosinophilic 
infiltrate, tuberculoma (occasionally with calcium deposits), or 
echinococcosis (air-fluid levels, if the cyst ruptures into a bron- 
chus). Nodules containing air (liquefaction) suggest the possibility 
of abscesses, tuberculomas (cavitations), or aspergillosis. 

2. Congenital or acquired cysts may manifest as solitary nodules filled 
completely with fluid, as nodules containing air-fluid levels, or as 
cysts filled completely with air and surrounded by a delicate, ring- 
like density. The differential diagnosis has to include pneumatoceles 
as seen in staphylococcal pneumonia and intrathoracic bowel loops 
as Observed in diaphragmatic hernia. Pericardial cysts are located 
predominantly in the right cardiophrenic angle. 

3. Tumors: In the lungs, they represent most commonly metastases. 
Usually they occur as multiple round nodules in the lung paren- 
chyma in children with Wilms’ tumor, osteogenic sarcoma, or 
rhabdomyosarcoma; pulmonary metastases in Hodgkin’s disease 
are rare (involvement of the hilum and the mediastinum). Primary 
sarcoma of the lung occurs very rarely. Rare also are benign pul- 
monary lesions, such as fibromas (may show calcifications and 
therefore should be differentiated from tuberculosis), adenomas, 
which originate from the bronchi and frequently present as bron- 
chial stenosis, arteriovenous aneurysms, lipomas, osteomas, and 
hamartochondromas. Callus formation (at the site of a rib fracture) 
or islands of compact bone of a rib should not be misinterpreted as 
tumors. 


Multiple Large Densities 

The radiologic examination in nonspecific bronchopneumonia com- 
monly reveals several or numerous poorly defined densities of varying 
size (the lesions are somewhat larger than in miliary pulmonary dis- 
ease). Hilar involvement is seen, and the lesions tend to coalesce. 
Frequently there is increased interstitial marking in the upper and 
lower lobes. Septic pulmonary infarction and bronchogenic dissemina- 
tion in tuberculosis can produce similar pictures. 


Multiple Finely Granular Shadows 

Multiple small, patchy, or miliary lesions (one to several millimeters in 
diameter; in many cases associated with streaky-reticular or transpa- 
rent interstitial infiltrates) are seen in the following diseases: 


437 


46 Significant Radiologic Findings in Pulmonary Diagnosis 


Miliary bronchopneumonia: the number of the nodules decreases 
from the hilum to the periphery; the densities are of varying size and 
not clearly delineated; there is hilar involvement with streaky den- 
sities. This form of pneumonia is not infrequent in measles or pertus- 
Sis. 

Miliary pulmonary tuberculosis: initially, the nodules are very 
small, equal in size; their number decreases in cranio-caudal direction; 
the hilar or paratracheal lymph nodes are enlarged. 


Other causes of miliary lesions: 


Sepsis 

Fungal infections (C. albicans) with disseminated lesions that 
may coalesce and liquefy. 

Pneumocystis carinii pneumonia: emphysematous areas as- 
sociated with granular densities and marked interstitial infiltrates with- 
out hilar involvement. 

Aspiration (lipoid) pneumonia: disseminated focal lesions and 
chronic interstitial infiltrates with hilar involvement. 

Sarcoidosis and Hodgkin’s disease: miliary pulmonary nodules 
may occur; in both diseases, characteristic enlargement of the hilar 
lymph nodes. 

Leukemia: miliary nodules represent leukemic infiltrates; the dif- 
ferentiation between a “methotrexate lung" (as a consequence of 
treatment), pulmonary changes due to Pneumocystis carinii pneumo- 
nia, and leukemic infiltrates may be difficult. 

Thyroid carcinoma: the miliary lesions are occasionally confused 
with miliary tuberculosis. 

Idiopathic pulmonary hemosiderosis: fine granular infiltrates; 
later in the course of the disease, diffuse fibrotic changes; during an 
attack, the infiltrates increase in size, due to hemorrhage. 

Pulmonary alveolar proteinosis: the radiologic findings resemble 
those of pulmonary edema; the differential diagnosis also includes 
sarcoidosis, tuberculosis, uremic lung, Pneumocystis carinii pneumo- 
nia, and other pneumonias. 

Pulmonary alveolar microlithiasis: small calcium-containing 
bodies in the alveoli of the lung as well as in the sputum; progressive 
dyspnea and cyanosis due to interstitial fibrosis. 


46.3 Predominantly Interstitial 
Changes of the Lung 


The characteristic radiologic appearance of the lung in patients with 
predominantly interstitial changes of this organ is as follows: increased 
reticular or coarse markings throughout several lung fields; in diseases 
of the vessels and the bronchi (peribronchial area), prominent streaky 
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densities that radiate outward from the hila; veil-like, patchy, irregular 
opacities due to exudates in patients with infections. 

Occurrence: in patients with mild viral infections; in patients with 
pneumonia associated with severe viral illnesses, mycoplasmosis, or 
ornithosis. As a rule, there is marked hilar involvement. 

Pertussis: primarily interstitial changes. In the young infant, the 
lesions involve predominantly the upper portions of the lungs; later in 
the course of the disease, the basal areas are affected. 

Listeriosis of the newborn (congenital or postnatally acquired): 
diffuse fine interstitial infiltrates. 

Pneumocystis carinii pneumonia: marked interstitial infiltrates 
without hilar involvement. 

Sinobronchitis: interstitial markings of the paravertebral areas of 
the lung. If bronchiectasis is present, the findings progress gradually. 
The lesions are predominantly in the lower lobes. 

Cystic fibrosis: chronic interstitial changes involving the entire 
lung, especially the upper lobes. Also infiltrates, overinflation (em- 
physema), and bronchiectasis are present. 

Congenital lesions of the heart with increased pulmonary blood 
flow: (pulmonary edema, pulmonary congestion). 

Congenital pulmonary lymphangiectasia: a very rare disorder, 
commonly associated with cardiac lesions. 

Wilson-Mikity syndrome: observed after the second week of life 
in infants with a birth weight below 1500 g. It is characterized by coarse 
reticular markings of the lung. Similar changes are seen in bron- 
chopulmonary dysplasia (see Chap. 6, Section 9). 

Interstitial pulmonary changes occur in patients with interstitial 
pulmonary fibrosis (Hamman-Rich syndrome, Chap. 6, Section 9), 
collagenosis, schleroderma, or histiocytosis X (Letterer-Siwe disease). 


46.4 Unilateral Increase of 
Radiolucency in the Lung 


Emphysema due to a check-valve type of obstruction (aspiration of a 
foreign body) in a main stem bronchus. 

Congenital lobar emphysema (infantile lobar emphysema). 

Agenesis of the pulmonary artery: normal or decreased volume of 
the lung, decreased vascular markings. 

Macleod's syndrome: see Chap. 6, Section 9. 


In patients with increased radiolucency of one lung, one has to exclude 
a compensatory overventilation due to a decreased volume on the 
other side. Rotation of the patient into the oblique position gives the 


impression of increased radiolucency. The incorrect diagnosis of a 
**pneumothorax'' should be avoided. 
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Glossary of Abbreviations 


and Symbols 


antistreptolysin O 

Bromsulphalein (sulfobromo- 
phthalein) 

complete blood count 

complement fixation 

central nervous system 

creatine phosphokinase 

C-reactive protein 

cerebrospinal fluid 

disseminated intravascular coag- 
ulation 

erythrocyte sedimentation rate 

follicle-stimulating hormone 

hemoglobin 

human chorionic gonadotropin 

hematocrit 

human growth hormone 

5-hydroxyindoleacetic acid 

homovanillic acid 

intercostal space 

leukocyte alkaline phosphatase 

long-acting thyroid stimulator 

low-density lipoprotein 

luteinizing hormone 

a low density lipoprotein 

luteinizing hormone releasing 
factor 

hypothalamic releasing hormone 
(same as LRF) 

mean corpuscular diameter 
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MCH mean corpuscular hemoglobin 

MCHC mean corpuscular hemoglobin 
concentration 

MCV mean corpuscular volume 

ms millisecond 

PAS periodic acid Schiff 

PCV packed cell volume 

RAIU thyroid radioactive iodine uptake 

RBC red blood cell 

RES reticuloendothelial system 

RIA radioimmunoassay 

RT,U resin-T, uptake 

RT4U ratio quotient of the RT;U value in 


the patients serum and that 
obtained in a normal control 


specimen 
S antigen soluble antigen 
SLE systemic lupus erythematosus 
STH somatotropin 
TBG thyroxine-binding globulin or 
thyronine-binding globulin 
TRH thyrotropin-releasing hormone 
TSH thyroid stimulating hormone 
VMA vanillylmandelic acid 
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Index 


Abderhalden-Fanconi syndrome 16, 
324—325 
Abdominal epilepsy 24 
Abdominal migraine 24 
Abdominal pain 40—41 
from abscesses 2 
in acute abdomen 19, 50—53, 56 
in anaphylactoid purpura 42 
in anemia 55 
in appendicitis 46—48 
in ascariasis 28 
in blind loop syndrome 54 
with bloody feces 29 
in Brennermann's syndrome 54 
in Budd-Chiari syndrome 54 
in Chilaiditi’s syndrome 55 
in cholecystitis 41, 43, 45 
colic 41, 44, 49, 51, 56 
in Crohn’s disease 49 
from diverticulitis 48 
from epidemic myalgia 42 
in epilepsy 24 
from fibrosis 55 
from fluoride poisoning 55 
in giardiasis 27—28 
in hepititis 43 
with hernias 43 
5-hydroxytryptamine-induced 55 
in irritable colon syndrome 48—49 
with liver disorders 44 
from mesenteric lymphadenitis 45, 
48 
migraine 24 
from Moore’s syndrome 54 
from muscular strain 43 


from nerve injuries 56 

from obstructions 50, 55 

from pancreatic disturbances 53 

from paralytic ileus 52—53 

from pneumonia 43 

from protein loss 55 

recurrent 42, 49 

referred 41 

in Siegal-Cattan-Mamon disease 56 

from tuberculosis 194 

in ulcerative colitis 49—50 

from ulcers 45—46 

from colculus 52 

vomiting with 22 

in Zollinger-Ellison syndrome 56 
Abducens nerve paralysis 253 
Abetalipoproteinemia 29—30, 284, 287 
ABO incompatibility 357 


Abscess 
abdominal 2 
brain 2, 238 


headache from 36 
interseptal 77 

lung 1, 104 

meningeal 227 

muscle pain from 77 
perinephric 2 

tonsillar 92 

Abused children 72 
Acanthosis nigricans 408 
Accommodation disturbances 33 
Acetonemic vomiting 20—21 
Achalasia 373, 378 
Acidosis 98 

dyspnea with 98, 99 
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Index 


Acidosis [cont. | 
edema after 214 
in intrauterine growth retardation 359 
renal tubular 324—326 
in uremia 221, 222 
vomiting with 21 
Acrocyanosis 115 
Acrodermatitis enteropathica 399—400 
Acrodynia 219, 399, 419 
Acute abdomen 19, 50—53, 56 
Addison’s disease 24 
Adenoids 94 
Adolescent goiter 
Adrenal disorders 
insufficiency of 318 
hyperplasia of 375—376 
short stature due to 328 
tumors of 344 
Adrenogenital syndrome 325, 341, 344 
Agammaglobulinemia 428 
Agonadism 345 
Agranulocytosis 
Agraphia 35 
Albers-Schonberg disease 416 
Albers-Schonberg’s 
syndrome 168—169 
Albinism 151 
Albright-Hadorn syndrome 30 
Albright-McCune-Sternberg 
syndrome 342 
Albright’s syndrome 
Alcohol poisoning 82 
Aldosteronism 98, 133, 213, 218—219 
Alexander’s disease 16, 251 
Alkalosis 98, 239 
Alkaptonuria 201—202 
Allergies 31, 92, 156, 214 
Alopecia 412 
Alport’s syndrome 206 
Alstróm-Hallgren syndrome 315 
Alveolar-capillary block syndrome 101 
Alveolar microlithiasis 438 
Alveolar proteinosis. 101, 438 
Amaurosis, 23, 252 
Amblyopia 23 
Amidopyrine 201 
Amino acid administration, fever 
associated with 14 
Amino acid metabolism disorders 
419 
Aminosalicyclic acid 189 
Ammonia 289, 300 
Amoss’ sign 226 
Amsterdam dwarf 369 
Anaphylactoid purpura 43 


349 


15, 150 


17, 407 —408 


376, 
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Andersen’s disease 180, 188, 293, 302 
Anemias 135, 137—147 
aplastic 140 
chronic 326 
growth retardation from 326 
head enlargement from 416 
in histiocytosis X 12 
pernicious 30 
from renal disorders 221 
sickle cell 16 
splenomegaly in 168 
tremor with 276 
Anesthetic poisoning 86 


Aneurysm 
arteriovenous 104, 355—356 
in Jefferson’s syndrome 37 
kidney 217 


headaches with 36 
hemoptysis from 104 
Angina pectoris 108 
Angiomas, headache with 36 
Angiomatosis, retinal 38 
Aniline poisoning 86, 111 
Anisocoria 252 
Ankyloglossum superior syndrome 370 
Ankylosis 371 
Anorchia 333 
Anorexia (nervosa) 318, 420 
in appendicitis 48 
bradycardia from 109 
in giardiasis 27 
in Hodgkin’s disease 13 
hypotension with 132 
in Vahlquist-Gasser syndrome 16 
Anosmia 252 
Anoxia, seizures from 232 
Anterior spinal artery syndrome 78 
Antibiotics, ineffectiveness of 11 
Antibody deficiency syndrome 151, 
164 
Antiepileptics medication 20 
Antirheumatics 20 
a,-Antitrypsin deficiency 189 
Anxiety neurosis 99 
Aorta 
coarctation of 122, 133, 220 
regurgitation in 123, 220 
stenosis of 120—121 
Aphasia 23, 35, 236, 434 
Appendicitis 3, 20, 46—47 
acute 45 
atypical 45 
chronic 47—48 
epidemic myalgia compared with 42 
fever with 3 


hepatitis compared with 43 
misdiagnoses of 6, 47, 54 
perforation of 47 
vomiting in 20 
Appetite, depression of 317, 420 
before acetonemic vomiting 20 
in gastritis 45 
in hyperparathyroidism 25 
in infantile cortical hyperostosis 17 
with parasitic infections 9 
in rheumatoid arthritis 10 
in ulcerative colitis 11 
see also Anorexia (nervosa) 
Apyrexia 8 
Arachnitis, adhesive 23, 238 
Arginosuccinicaciduria 289, 300 
Ariboflavinosis 30 
Arm paralysis 360 
Arrhythmias 109, 110 
Arterial calcification of 100 
Arteriovenous fistula 114, 133, 217 
Arthritis 
back pain with 60 
gonococcal 69 
headache with 34 
joint pain with 62 
meningism and 225 
rash with 400 
rheumatoid 10, 34, 60, 62, 225 
Thiemann’s disease 64 
with viral infections 62—63 
Arthrogryposis multiplex congenita 265 
Ascariasis 9, 28, 168, 229 
Ascites 4, 198—199 
Asphyxia 354—355 
Asthma 96, 103 


Ataxias 273—274 

Atelectasis 95, 104, 436 
Athetoses 269, 270 

Atrial extrasystoles 110 

Atrial septal defect 119—120, 123 
Atrophy, muscular 78—79 
Atropine poisoning 86, 253 


Autism 434 

Autoimmune diseases 168 

Autonomic nervous system 
dysfunctions 16, 24, 25 

Autosomal trisomies 366 

Azotemia 223—224 


Back pain 56-57 
from arthritis 60 
in Calvé's disease 57 
from coccygodynia 61 


Index 


from disk diseases 60 
from eosinophilic granuloma 57, 
58—59 

from internal organ diseases 61 

from leukemia 58 

from osteitis 59 

from osteoporosis 58 

in polyostotic fibrous 

dysplasia 57—58 

in Q fever 8 

from rheumatic fever 60 

in Scheuermann’s disease 57 

from spinal tumors 58 

trauma-induced 59 

from tuberculous spondylitis 
Bacterial infections 

diarrhea associated with 27 

embolism from 2 

endocarditis 4 

fever associated with 

meningitis from 226 
Barbiturate poisoning 82 
Balantidial dysentery 28 
Bartter’s syndrome 98 
Bassen-Kornzweig syndrome 284 
Battered child syndrome 72 
Beck's syndrome 78 


59—60 


1-5 


Beckwith- Wiedemann syndrome 197, 
232, 308 

Behavioral disorders 431—434 

Belladonna poisoning 253 

Bell's phenomenon 254 

Benzene poisoning 86 

Beuren's syndrome 122, 134, 329 

Bigler-Hsia syndrome 180 

Bile 374 

Bile duct obstruction 178, 191 

Bilirubin 185, 186 

Bing-Horton syndrome 38 

Biot’s breathing 99 

Bland-White-Garland syndrome 100, 


383 
Blind loop syndrome 54, 200 
Blindness, transient 35 
Block-Sulzberger syndrome 371, 404 
Blood 


disorders from loss of 146— 147, 
151—156 
in stool 11, 27, 28—29 


vomiting of 26, 361—362 
Blood group incompatibility 356—357 
Blood pressure 131—134 
Bloom's syndrome 151, 328 
Blount's disease 67 
Body odor 419 
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Index 


Boeck's disease 172—173 
Boric acid poisoning 86 
Bondy's syndrome 17—18 
Bone marrow, diseases 12 
Bone pain 17, 63 
Borholm's disease 39, 42 
Borjeson-Forssman-Lehmann 
syndrome 315 
Borries' syndrome 37 
Botallo 124 
Botulism 22—23, 37 
paralysis from 260 
pupils in 253 
vomiting in 22 
Bowlegs 418 
Boyd-Stearns syndrome 210 
Brachial plexus 78, 360 
Bradycardia 107, 109 
Brain disorders 
abscesses 2, 238 
degenerative 273, 274—275 
tumors 228, 237, 342 
fever with 13 
hypertension from 245—247 
motor disturbances and 271—272 
paralyses from 249, 253 
strabismus in 423 
Brain stem 
herniation of 253 
tumors of 246, 253 
Brandt’s syndrome | 399—400 
Breath-holding attacks 239 
Breast-feeding 185—186, 276 
Brennemann’s syndrome 54 
Broad thumb and toe syndrome 329 
Brodie's abscess 73 
Bromine poisoning 86 
Bronchi, malformation of, 97 
Bronchiolitis 96 


Bronchopneumonias 435, 437, 438 
Brown-Séquard's syndrome 255—256 
Brucellosis 4-5, 59, 73 


Brun's syndrome 25, 37 

Bruton's disease 428 

Budd-Chiari syndrome 54, 172, 178 
Burns' syndrome 64 
Butler-Albright syndrome 325 


Cacchi-Ricci syndrome 206 
Caffery-Silverman syndrome 17 
Calcification, arterial 100, 383 
Calcium metabolism disorders 265 
Calvé-Legg-Perthes syndrome 65—66 
Canacan’s disease 251 
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Candida albicans infection 
404—405, 438 
Capillary permeability, 200, 214 
Carbohydrate metabolism 
disorders 276, 301—303 
Carbon monoxide poisoning 86 
Carbon tetrachloride poisoning 223 
Cardiovascular disorders 
arteriovenous connections 
angina pectoris 108 
arrhythmias 110 
asphyxia due to 355—356 
in Bland-White-Garland 
syndrome 100 
cyanosis with 112, 113—115, 247 
dyspnea due to 97 
effort syndrome 40, 99 
endocardial fibroelastosis 
extrasystoles 110 
growth retardation from 326 
heart failure 115, 127—129, 172, 
214—215, 220, 383 


17, 336, 


114—115 


100, 128 


hyperkinetic heart syndrome 108, 
123, 124 
hypertension due to 132— 134, 219, 


220 
hypotension in 131—132 
left-to-right shunt 119, 123 
liver enlargement in 178 
murmurs. see Murmurs, heart 
myocarditis 109, 110, 124, 127 
papilledema in 247 


pathological heart sounds 124—126 
paroxysmal tachycardia 108—109 
paricarditis 123, 129 

right-to-left shunt 112, 113, 115 
sinus bradycardia 109 

sinus tachycardia 107—108 


transportation of the great 
vessels 114 
vomiting with 21—22, 383 
Caries 34 
Cassidy-Scholte syndrome 55 
Cats-scratch disease 317, 382, 
387 —388 
Central nervous system disorders 
glucosuria in 210 
meningism 226—229 
respiratory disturbances from 355 
vomiting from 22—24 
Cephalhematoma 360 
Cerebellar tumors 246 
Cerebral gigantism 314 
Cerebral palsy 104, 225, 250—251, 
264, 273 


Cerebral sclerosis of Scholz 251, 280 

Cerebral tumors 246 

Cerebrohepatorenal 
syndrome 174—175 

Cerebrosidoses 181 

Cerebrospinal fluid pressure 

Cervical disk herniation 34 

Chalasia 37 

Charley horse 77 

Chassaignac’s paralysis 62 

Chédiak-Steinbrinck-Higashi 
syndrome 151, 173, 409 

Chemotherapy, cancer 204, 205 

Cheyne-Stokes respiration 99 

Chickenpox 401 

Chilaiditi’s syndrome 55 

Child abuse 72 

Chills 3—4, 8, 10 

Chloramphenicol 14 

Chloridorrhea | 385—386 

Chlorpromazine 189 

Choanal atresia 372 

Choked disks 247—248 

Cholangitis 179, 190 

Cholecystitis 41, 43, 45 

Cholestasis, intrahepatic 

Chondroblastoma 75 

Chorea minor 271, 423 

Choreiform movement 269, 270 

Chromosomal abnormalities 343—346, 
366 —367 

Cirrhosis, hepatic 171, 173, 174, 189 

Citrullinemia 289, 300 

Cleidocranial dysostosis 370 

Clitoral hypertrophy 335, 344 

Clubbing of fingers 101, 104, 112 

Clubfoot 365, 369, 370 

Coagulation 

disorders of 
361, 362 
factors of 152 

Coated tongue 3, 19 

Coccygodynia 61 

Cochrane's syndrome 232, 312 

Cockayne's syndrome 330 

Cold injury 214 

Colic 6 

Colitis, ulcerative 11, 29, 49—50 

Collagen diseases 11—12, 200 

Coma. see Consciousness, altered states 
of 

Concomitant headache 36 

Conjunctivitis 5, 10, 31 

Connective tissue disorders 265 

Conn’s syndrome 98, 133, 218—219 


15, 36 


189—190 


151, 154—155, 164, 


Index 


Conradi-Hunermann syndrome 328 
Consciousness, altered states of 86—87 
from alcohol 82 
from barbiturates 82 
cerebral changes in 88—89 
coma 
from acetonemic vomiting 20 
from aneurysms 36 
diabetic 83, 84, 86 
hepatic 85—88 
poison-induced 81—82 
postictal 88 
renal 221 
in sunstroke 23 
from diabetes mellitus 83, 84 
from endotoxic shock 88 
from epilepsy 88—89 
from hypoglycemia 83—85 
from hysteria 89 
from kidney disease 85, 86 
lethargy 81 
from liver disorders 85—88 
from salicylate overdose 83 
somnolence 81 
stupor 81 
syncopal 89 
tranquilizer-induced 83, 87 
Constipation 
bloody 29 
bowel spasm in 421 
dietary factors in 391, 421 
from hyperparathyroidism 393 
from hypothyroidism 392 
from medication 422 
from megacolon 391—392, 421 
from obstructions 422 
with pancreatic insufficiency 30 
with paralytic ileus 52 
from potassium loss 392 
in regional enteritis 11 
from renal tubular defects 393 
from vitamin D 393 
Consumption coagulopathy 4, 362 
Convulsions 
in Alexander’s disease 16 
from aneurysms 36 
diabetic 83 
epileptic 88-89 
in hyperthyroidism 25 
from renal disorders 221 
Cooley’s anemia 142 
Copper disorders 174, 272, 297, 305 
Cornelia de Lange’s syndrome 329, 
369 
Cortical hyperostosis 17 
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Corticosteroids 11 
Cough 
from acute infections 103 
with arterial calcification 
from asthma 96, 103 
barking 104 
brassy 104 
dry 103—104 
with dyspnea 102 
in Hamman-Rich syndrome 
hemoptysis 104—105 
in Mounier-Kuhn’s syndrome 
in mouth-breathers 103 
from obstructions 95, 104 
with ornithosis 7 
in parasitic infections 9 
with pleuritis 103 
with pneumonia 103, 104 
productive 104 
with tic 103—104 
from tracheal conpression 104 
from vagus nerve stimulation 
Coxa plana 65-66 
Coxitis, bacterial 65 
Coxsackie virus infections 
402 
Cranial nerve paralysis 252—254 
Cri-du-Chat syndrome 366 
Crigler-Najjar syndrome 187 
Crohn’s disease 49 
Crosby’s syndrome 55, 202 
Crush kidney 223 
Cruveilhier-von Baumgarten 
syndrome 171—172 
Crying 216 
Cryptorchidism 333—334 
Cushing’s syndrome 
edema in 216 
hypertension with 
obesity in 316 
short stature in 328 
Cyanosis 111 
in asphysia of newborns 
cardiac disturbances with 
113-115 
from poisoning 82, 86, 111—112 
in pulmonary disorders 96, 97, 100, 
101, 102, 114, 121 
Cystic fibrosis 386—387 
diarrhea in 386 
jaundice after 189 
protein loss in 200 
pulmonary changes in 439 
Cysticercosis 229 
Cystine storage disease 16 


100 


102 


102 


103 


39, 42, 188, 


134, 218 


354 
112, 
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Cystinosis 16, 324—325 

Cystitis, hemorrhagic 204 

Cysts 179, 192, 195, 437 
Cytomegalic inclusion disease 73, 364 
Cytotoxic drugs 14 


Da Costa’s syndrome 40, 99 
Danthron 201 
Debré’s syndrome 180 
Debré-Fibiger syndrome 375—376 
Debré-Semelaigne syndrome 328 
Dehydration 
from acetonemic vomiting 20—21 
fever from 15, 16 
in intrauterine growth retardation 359 
from salt deficiency 85 
seizures from 236 
in tyrosinosis 31 
unconsciousness from 85, 86 
De Myer’s syndrome 369 
Dermatitis 30 
Dermatomyositis 12, 216 
Desmolase complex defect 345 
Devic’s disease 256 
Devil’s grip 39 
Diabetes insipidus 
Diabetes mellitus 
chocked disk in 247—248 
coma from 83, 84 
glucosuria confused with 209 
hyperglycemia in 307 
insulin-resistant 308, 319 
lipotrophic 319 
short stature due to 328 
vomiting in 21 
weight loss in 318 


15, 85, 314, 421 


Diamond-Blackfan syndrome 139 
Diaper rash 404 

Diaphorase deficiency 111 
Diaphragmatic hernia 354 
Diphragmatic paralysis 97, 101 


Diarrhea 
from abetalipoproteinemia 29—30 
in Albright-Hadorn syndrome 30 
from ascariasis infection 28 
bacterial infections associated 

with 4, 27, 28—29, 31 

in blind loop syndrome 54 
bloody 28—29, 42, 46 
from celiac disease 387—388 
chronic 386—391 
from cystic fibrosis 
from enteric infections 
from food allergies 31 


386—387 
384 —385 


with gastritis 45 

in giardiasis 27—28 

helminthis infections associated 
with 27—28 

in intussusception 51—52 

in irritable colon syndrome 31 

from liver disorders 388 

from malaria 7 

from metabolic disorders 
390 

from methemoglobinemia 385 

from milk sensitivity 390 

from mineral deficiencies 30 

in newborns 384—386 

from ornithosis 7 


388, 389, 


from pancreatic disturbances 30, 31, 
53, 388 
from sugar intolerances 389—390 


from trichinosis 28 
in tularemia 5 
in tyrosinosis 31 
with vasoactive headache 35 
viral 31 
from vitamin deficiency 30 
in Zollinger-Ellison syndrome 25, 
30 
Diastolic murmurs 122—123 
Di George's syndrome 233 
Digitalis overdose 110 
Diphtheria 6, 92 
abdominal muscle paresis in 197 
hypertension in 134 
myocarditis associated with 128 
paralysis from 260 
splenomegaly in 166 
Disk syndrome, ruptured 60 
Diverticulitis 48 
Dogs, parasitic infections from 9 
Donahue’s syndrome 329 
Down’s syndrome 264, 322, 328, 366, 
374 
Drooling 415 
Drugs. see Medicaments 
Dry mouth 414 
Dubin-Johnson syndrome .190 
Duchenne-Erb syndrome 97, 101 
Duchenne's muscular dystrophy 262 
Duodenal ulcers 46 
Duodenum, obstruction of 374—375, 
379 
Dwarfism 151, 210, 314 
congenital 329 
Ellis-van Creveld syndrome 328 
hereditary 329 
Kenny-Linarelli syndrome 329 


Index 


pituitary 326—327, 330 
primordial 331 

renal 325 

Dwarf tapeworm 28 


Dysautonomia, familial 11, 24, 273, 
274 
Dysostosis 330 


Dyspnea 91, 95—96 
with acidosis 98 
from airway obstructions 

102 

with alkalosis 98 
alveolar disease and 101 
from arterial calcification 100 
from asthma 96 
from cardiac disorders 
cerebral causes of 99 
from diphtheria 92 
from epiglottis disorders 93, 94 
from histiocytosis X 101, 102 
hyperventilation and 98—99 
hypoventilation and 99, 101 
from innervation disturbances 93 
in Kofferath's syndrome 101 
in Kugel-Stoloff syndrome 101 


91—92, 95, 


97—98, 100 


from laryngeal disorders 93, 94 
in Ondine’s curse 101 

in Pompe’s disease 101 

in premature infants 100 

from pulmonary causes 96—97, 


101—102 
from rhinitis 92 
from sinusitis 92 
from tonsillitis 92, 93 
from tracheal stenoses 94 
from tumors 95, 102 


Ebstein’s anomaly 108 

Ecchymoses 152, 153 

Echinococcosis 183 

ECHO viruses, rash with 400 

Eczema 404 
in Albright-Hadorn syndrome 30 
from capillary damage 214 
in diphtheria 92 
from electrolyte imbalance 215—216 
from endocrine disorders 216 
facial 216 
from high blood pressure 214—215 
from hypoproteinemia 213 
from lymphatic obstruction 215 
from meningitis 226 
from renal disorders 
in tonsillitis 92 


221 
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Edwards’ syndrome 366 
Effort syndrome 40, 99 
Elbow pain 64 
Electrolyte imbalance 20, 21, 25, 36, 
234 
Ellis-van Creveld syndrome 328, 355, 
412 
Embolism 2,4 
Emphysema 38, 95, 97, 439 
Encephalitis 
glucosuria with 210 
hyperglycemia with 308 
hypertension with 134, 219 
motor disturbances in 273, 275 
precocious puberty associated 
with 341 
Encephalomyocarditis 364 


Endocardial fibroelastosis 100, 128, 
166 
Endocarditis 4, 11 


Endocrine diseases 
growth retardation from 326—328 
hypoglycemia from | 310—311 
Endotoxic shock 88 
Enteritis 11, 19, 28 
Enterokinase deficiency 390—391 
Enzymatic disorders 285-297 
Eosinophilia 9, 28, 178 
Eosinophilic granuloma 57, 58—59, 
74, 247 
Epidermolysis bullosa hereditaria 
dystrophica dominans 403 
Epidural hemorrhage 229 
Epiglottis 93, 94 
Epilepsy 
abdominal 54 
headache with 38 
hypertrichosis in 411 
seizures in, 239—243, 275 
unconsciousness from 88—89 
vomiting with 23 
Epistaxis 26, 414 
Erb-Duchenne palsy 258 
Erb-Duchenne paralysis 97, 101 
Erythema infectiosum 397 
Erythema multiforma 399 
Erythema toxicum neonatorum 398 
Erythroleukemia 158 
Esophagus 
atresia of 372 
diverticula of 373 
infection of 40, 43, 374 
stenosis of 373, 377 
varices of 26 
Estrogen, deficiency of 339 
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Exercise 
Exophthalmos 427 
Extrasystoles 110 
Extremity pain 71—72 


Ethylene glycol poisoning 223 
Etiocholanolone fever 17—18 
Eunuchoidism 322, 338—339 


Euthyroid goiter 347—348, 349 
Ewing's tumor 73, 75—76 
Exanthems 395—398 


in acrodermatitis 399—400 

in acrodynia 399 

with arthritis 10 

in connective tissue diseases 400 

dermatitis 404—405 

in erythema infectiosum 396, 397 

in erythema multiforma 399 

in exanthem subitum 396, 397 

in German measles 396, 397 

in hand-foot-and-mouth 
disease 402—403 

in herpes infections 402, 405 

from hypersensitivity 397—400 

in impetigo 403 

in incontinentia pigmenti 404 

in infectious mononucleosis 6 

in leptospirosis 9 

in measles 395, 396, 397 

medication-induced 14 

in porphyrias 403 

in Ritter’s disease 403 

in scarlet fever 396, 397 

self-inflicted 405 

in severe combined 
immunodeficiency 400 

in toxic erythema 398 

in trichinosis 9, 28 

urtricarial 398—399, 402 

in varicella 401—402 

whole blood cell counts in diseases 
with 396 

in Wissler-Fanconi syndrome 

14, 96, 202 


10-11 


arthritic 62—63, 69 

from bones 17, 63 

from Brodie’s abscess 73 
from chondroblastoma 75 
in dermatomyositis 12 
foot 70—71 

from growing pains 76 


joint 61, 62—63, 64, 73 
hip 64-66 
knee 66—69 


recurrent 69 
from hystiocytosis X 74—75 
from leukemia 63, 74 


76- T] 
72—73, 74 


in muscles 
from osteitis 


from osteochondroses 64, 66, 
67—68, 70—71 

from osteoma 73—74 

from osteomyelitis 63, 72—73, 76 


from polymyositis 77 

in Q fever 8 

referred 63, 73 

in relapsing fever 8 

in rheumatic fever 62 

in Schönlein-Henoch vasculitis 62 
from syphilis 8. 69, 74 

from subluxation of the radius 62 
from trauma 61, 65, 67, 68, 77 
from tuberculosis 69, 74, 77 
tumor-induced 74—76, 77 

from vitamin C deficiency 71, 77 


Fabry’s disease 281, 297 
Facial edema 216 
Facial nerve paralysis 254 
Facial palsy 254 
Facioscapulohumeral 
dystrophy 262—263 
Fainting 7, 23, 89 
Fallot syndromes 113 
Familial growth delay 330-331 
Fanconi’s anemia 140, 153 
Fanconi-Schlesinger syndrome 
218, 329 
Farber’s syndrome 181 


134, 


Fatigue 10, 13, 57, 431 
Feces, bloody 11, 28—29, 42, 46, 48, 
50, 51 


Feeding, breathing difficulty during 96 
Felty's syndrome 168 
Fever 
in agranulocytosis 15 
in Alexander’s disease 16 
with appendicitis 3 
biphasic 158 
in Borries’ syndrome 37 
with brucellosis 4—5 
chills with 3—4 
in collagen diseases 11—12 
dehydration and 15, 16 
in dermatomyositis 12 
drug-induced 4, 14 
etiocholanolone 17—18 
factitious 15 
with fibrous dysplasia 17 
with immunodeficiency 17 
infection as cause of 


Index 


bacterial 1—5,8 
parasitic 7, 9 
viral 5-7 


in juvenile rheumatoid arthritis 10 
with leptospirosis 8—9 

in leukemia 12 

malarial 7 

with mastoiditis 2 

with meningism 225 

with mononucleosis 6 

with ornithosis 7 

with osteomyelitis 2 

with parasitic infections 9 
parathyroid 3 

with periarteritis nodosa 12 

with perinephric abscess 2 

in polymyositis 77 

with proteinuria 208 

Qfever 8 
rare causes of 
relapsing 8 
rheumatic 10 
with salmonellosis 3 
seizures with 235—236, 241 
with septicemia 3—4 

with sickle cell anemia 16 
with sinusitis 2 

in sunstroke 15 

after surgery 16 

with syphilis 8 

with toxoplasmosis 5 
with tuberculosis 3 
with tularemia 5 
tumor associated with 
in ulcerative colitis 11 
in Vahlquist-Gasser syndrome 16 


13-18 


12-13 


in Wissler-Fanconi syndrome 10—11 
with yersinal infections 4 
Fibrinolysis 155, 156 
Fibroelastosis, endocardial 110 
Fibrosarcoma 77 
Fibrosis, pulmonary 101, 102 
Fisher’s syndrome 260 
Flaccid paralyses 254—261 
Flatulence 28 
Floppy infant syndrome 197, 215, 


263—266, 354 
Fluorosis 5 
Follicle-stimulating hormone, 

excessive 339 
Food allergies 31 
Food dyes 201 
Food poisoning 385 
Foot 

deformaties of 365 
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Foot [cont. ] 
pain in 70-71 

Forbes’ disease 302 
Fractures 360 
Franceschetti ’s syndrome 368, 428 
Freeman-Sheldon syndrome 368 
Freiberg’s infraction 71 
Friedreich’s ataxia 274 
Frölich’s syndrome 314, 327 
Fructose intolerance 188, 232, 291, 

303, 311—312, 389 


Galactokinase defect 229 

Galactosemia 173, 188, 189, 232, 292, 
303, 311, 358 

Gammaglobulin 14 

Gamstorp’s syndrome 262 


Gangliosidosis 280, 285, 290 
Gangrene 42 
Gastritis 19, 25, 29, 45 


Genitalia disorders 

anorchia 333, 338 

bleeding from 204, 362 

clitoral hypertrophy 335 

cryptorchidism 333—334 

in hemaphroditism 343—346 

infantile 322 

labial fusion 335 

orchitis 334—335 

penile malformation 335 

scrotal caricocele 335 

torsion of the testes 334 
Gasser’s syndrome 139, 223 
Gaucher’s disease 170—181, 280, 290 
Genu carum 68 
Genu recurvatum 68 
Genu valgum 68 
German measles 396, 397 
Gianotti-Crosti syndrome 400 
Giardiasis 27—28 
Gigantism 197, 314, 321, 322 
Gilbert-Lereboullet syndrome 187 
Globoid leukodystrophy 280, 285 
Glomerulonephritis 132, 205, 207, 222 
Glucagon deficiency 311 
Glucose-galactose malabsorption 389 
Glucuronidase deficiency 294, 305 
Glucuronyl transferase 187 
Gluten-induced ecteropathy 387—388 
Glycogenosis 77, 188, 262, 293, 

301—302, 315 

Glycogen storage diseases 181—182 
Glucosurias 209, 210, 211, 308 
Goiters 347—350 
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Goldenbar’s syndrome 370 
Gonadal dysgenesis 339 
Gonadotropins 338—339 
Gonococci infections 69, 336 
Gradenigo’s syndrome 34 
Greenfield’s disease 251—252 
Greig’s syndrome 369 
Growing pains 76 
Growth disturbance 

early development of 232, 328—330, 

359—360 


from endocrine diseases 326—328 


familial 321, 330—331 

from gastrointestinal disorders 323 
gigantism 321, 322 

from metabolic diseases 323—326, 


330 
from oxygen deficiency 326 
from skeletal diseases 330 
Growth hormone deficiency 310, 
326-327 
Guérin-Stern syndrome 371 
Guillain-Barré syndrome 260 
Gunther’s disease 146, 404 
Gynecomastia 418—419 


Hair, loss of 412 
Haglund-Sever syndrome 70 
Halitosis 414 
Hallermann-Streiff syndrome 412 
Hallucinations 23 
Hamman-Rich syndrome 102 
Hand-foot-and-mouth disease 402—403 
Hand-foot syndrome 71 
Hand-Schiiller-Christian disease 74 
Hanhart’s syndrome 329, 369 
Harris’ syndrome 311 
Hartnup’s disease 275, 286, 298 
Hashimoto’s disease 350 
Headache 

from abscesses 36 

with acetonemic vomiting 20 

aneurysms and 36, 37 

in Borries’ syndrome 37 

from botulism 37 

in Bruns’ syndrome 25, 37 

cerebrospinal fluid pressure and 36 

diarrhea with 35 

in Gradeningo’s syndrome 34 

from histamine 38 

in Horton’s syndrome 38 

with hypoglycemia 38 

with infections 36—37 

in iritis 33—34 


in Jefferson’s syndrome 37 
in latent epilepsy 23 
Migraine 23, 35 
in Moyamoya disease 38 
neuralgic 34 
nocturnal 36, 38 
in ornithosis 7 
in Q fever 8 
in relapsing fever 8 
in sinusitis 34 
with space-occupying lesions 36 
in sunstroke 15 
vasomotor 23, 35 
from vertebral column disorders 34 
with viral infections 36 
from visual defects 33 
vomiting with 23, 35, 36 
Head enlargement 416—418 
Head nodding 425 
Head rolling 277 
Head’s zones 41, 46 
Hearing impairment 
434 
Heart disease. see Cardiovascular 
disorders 
Heatstroke 23—24 
Height. see Growth disturbances 
Heller-Nelson syndrome 338 
Helminthic infections 27—28 
Hemangiomas 38, 58, 104, 183, 204 
Hematemesis 26, 361—362 
Hematomas 14, 39, 72, 77 
Hematuria 202-207 
Hemianopia 23, 423—424 
Hemoglobin, abnormal 111 
Hemoglobin Bart's hydrops fetalis 
syndrome 144 
Hemoglobin H disease 144 
Hemoglobinuria 202 
Hemogram, normal 136 
Hemolysis 186, 356—357 
Hemolytic anemia 140— 142, 146, 168 
Hemolytic-uremia syndrome 223 


206, 427—428, 


Hemoptysis 104—105 

Hemorrhages 36, 72, 228—229, 232, 
308, 361—363 

Hemosiderosis, pulmonary 102, 105, 
206, 438 


Hepatic disorders. see Liver disorders 

Hepatitis 7, 21,43,44, 166, 187—189, 
191, 203, 357—358 

Hermaphroditism 343—346 

Herpes virus infections 39, 336, 363, 
402, 405 

Hers’ disease 293, 302 
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Hiatal hernia 43, 374, 420 
Hiccup 420 
Hip joint 
dysplasia of 361 
pain in 64—66 
Hirschsprung's disease 391—392, 421 
Histamine reaction 38 
Histidinemia 287, 298 
Histiocytosis X 12 
dyspnea with 101, 102 
extremity pain from 74-75 
leukocytosis with 149 
in newborns 363 
splenomegaly in 169—170 
Histoplasmosis 167—168 
Hives 9 
Hodgkin’s disease 
183, 437, 438 
Hoffa-Kastert syndrome 67 
Holt-Oram syndrome 371 
Homocystinuria 228, 299, 322 
Horner’s syndrome 101, 252, 258, 426 
Horton’s syndrome 38 
House dust allergy 92 
Hunter’s syndrome 294, 304 
Hurler’s syndrome 294, 304 
Hydrocele, testicular 334 
Hydrocephalus 16, 247, 314, 381, 416 
Hydronephrosis 41 
Hydroxylase deficiencies 344 
Hydroxysteroid dehydrogenase 
deficiency 344 
Hymenolepsis nana infection 28 
Hyperammonemias 383 
Hyperbilirubinemia 187, 188, 189, 
190 
Hypercalcemia 25, 393 
Hypercholesterolemia 180 
Hyperglycemia 307—308 
Hyperglycinemia 287, 299 
Hyperkalemic paralysis 262 
Hyperkinetic heart syndrome 
123, 124, 433 
Hyperlipoproteinemia 210, 281 
Hyperosmolar nonketonic coma 83, 84 
Hyperoxaluria 30 
Hyperparathyroidism 25, 393 
Hyperprolinemia 206 
Hypertelorism 369 
Hypertension 132—134 
cardiovascular causes of 219—220 
endocrine causes of 218—219 
with hyperthyroidism 134, 218 
intracranial 134, 245—248 
neurogenic causes of 219 


12, 162—163, 169, 


108, 219, 
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Hypertension [cont. | 
portal 171—172 
renal causes of 217—218 
stress 219 
Hyperthermia 14 
Hyperthyroidism 
349—350 
Hypertrichosis 411 
Hypercalinemia 287, 299 
Hyperventilation 98—99, 239 
Hypervitaminosis A 76, 175, 203, 207, 
384 
Hypervitaminosis D 393 
Hypocalcemia 94, 233, 359—360 
Hypochloremia 21, 85 
Hypogammaglobulinemia 428 
Hypoglycemia 21, 35—36, 83—86, 
310—312 
Hypogonadism 322, 338—339 
Hypokalemia 30, 215—216, 392 
Hypoparathyroidism 233 
Hypophosphatasia 326 
Hypopituitary diencephalic lesions 318 
Hypoproteinemia 55, 200, 213 
Hypospadias 335 
Hypothalamic-pituitary 
disorders 326—327 
Hypotension 7, 131—132 
Hypothyroidism 65, 109, 132, 264, 
327—328, 349 
Hypotrichosis 411—412 
Hypoventilation 99, 101, 315—316 
Hysteria 89, 239 


108, 134, 218, 318, 


Icterus. see Jaundice 
Ileus, paralytic 52—53, 380 
Imerslund-Grasbeck syndrome 209 
Immunodeficiency diseases 151, 428, 
430 
gammaglobulin disorders 428—429 
severe combined 17, 400, 429 
thymic hypoplasia 428 
Wiskott-Aldrich syndrome 430 
Impetigo 403 
Infection 
bacterial 1—5, 27 
bradycardia from 109 
brucellosis 4—5 
cough associated with 103 
diarrhea associated with 103 
endotoxic shock from 88 
epistaxis with 26 
fever from 1—9, 14 
hematuria from 203 
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hypertension with 132 
immunodeficiency diseases 
and 428—430 
leukocytosis from 149 
malarial 7 
meningism with 225 
mononucleosis 6 
in newborns 362, 363—365 
ornithosis 7 
parasitic 7,9 
Q fever 8 
salmonellosis 3 
septicemia 3—4 
syphilis 8 
toxoplasmosis 5 
tracheal stridor with 95 
tuberculosis 3 
tularemia 5 
urinary tract 
Vincent’s 6 
viral 5-7 
vomiting with 20 
yersinial 4 
Influenza 40 
Injections 79 
Insolation. see Sunstroke 
Inspiratory stridor 93—95 
Insulin treatment 210 
Intersexuality 343—346 
Interstitial pulmonary fibrosis 439 
Intracranial hypertension 134, 226 
bradycardia with 109 
drug-induced 248 
from leukemia 247 
in sunstroke 23—24 
tumor-induced | 245—247 
Intrauterine growth retardation 359 
Intussusception 51—52, 379—380 
Iodine deficiency 347—348 
Iridocyclitis 10 
Iritis 33—34 
Iron metabolism 137, 173, 174, 420 
Irritable colon syndrome 31, 48—49 
Irritability 10, 17, 20 
Isoniazid 189 
Itching 432—433 


1-2 


Jaffe-Lichtenstein syndrome 57—58 
Jaffe-Lichtenstein-Uehlinger 
syndrome 17, 407 —408 
Jaundice 85, 185—186 
from bacterial infections 358 
from biliary tract infections 179 
from breast feeding 185—186 


with galactosemia 358 
from glucuronyl transferase 
deficiency 187 
from hemolysis 186 
from hepatic excretory defects 190 
with hepatitis 187, 188—189, 
357—358 
in leptospirosis 8 
with mononucleosis 188 
in newborns 356—358 
obstructive 191, 193, 358 
from pigment ingestion 185 
prolonged 358 
in Wilson’s disease 174 
Jefferson’s syndrome 37—38 
Joint effusions, recurrent 69 
Joint pain 8, 10, 61, 62—63 
Juvenile rheumatoid arthritis 10 


Kala-Azar 167 
Kallmann’s syndrome 252 
Karyotyping, sex determination 
with 343—346 
Kenny-Linarelli syndrome 329 
Ketosis 20, 83, 84 
Ketonemia 98 
Ketotic hypoglycemia 312 
Ketotic hyperglycinemia 383 
Kidney disorders 217 
aneurysm 217 
crush kidney 223 
cysts 195 
edema associated with 216 
glomerulonephritis 222 
glucosuria and 210 
hemolytic-uremic syndrome 223 
hematuria 204—205 
hypertension from | 132—133, 
217—218 
interstitial nephritis 222 
malformations 222 
nephrotic syndrome 222 
obstructions 224 
from salt deficiency 223—224 
Shock kidney 223 
sponge kidney 196, 206, 325 
tuberculosis 205—206, 207 
tubular defects 324—326, 393 
tumors 194—196 
uremic coma 85 
vascular disorders 222 
Kienbock’s disease 64 
Klinefelter’s syndrome 338 
Klippel-Feil syndrome 371, 428 
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Klippel-Trenaunay syndrome 322 
Klumpke’s syndrome 97, 258 
Knee 

joint pain in 66-69 

tuberculosis of 69 
Kofferath's syndrome 97, 101 
Kohler's first disease 70-71 
Kohler's second disease 71 
Krabbe's disease 251, 266, 280 
Krabbe’s syndrome 266 
Kugel-Stoleff syndrome 101 
Kussmaul respiration 83, 86, 98 
Kwashiorkor 200, 388 
Kyphosis 57, 58 


Labia minora, fusion of 335 
Lactose intolerance 382, 390 
Landry’s paralysis 256 
Larsen-Johansson syndrome 68 
Laryngitis 93 
Laryngospasm 94 
Laryngeal stenosis 93 
Laurence-Moon-Biedl syndrome 314 
Laurence-Moon-Biedl-Bardet 
syndrome 322 

Lead poisoning 86, 229 
Leiner's disease 404, 405 
Lejeune's syndrome 366 
Leprechaunism 173, 329 
Leptospirosis 8—9, 188 
Leschke's syndrome 408 
Lesch-Nyhan syndrome 265, 272 
Lethargy 81 
Leucine sensitivity 232, 312 
Leukemia 12—13, 158, 161 

acute lymphocytic 157 

acute myelocytic 157—158 

back pain with 58 

erythro- 148 

chronic myelocytic 158 

fever with 12 

hepatomegaly in 183 

joint pain in 63, 74 

intracranial pressure in 247 

in newborns | 362—363 

radiologic findings in 438 

splenomegaly in 169 
Leukocyte, normal values for 148 
Leukocytosis 12, 21, 149, 150, 

207 —208 

Leukodystrophies 274, 280, 285 
Levator ani syndrome 61 


Libman-Sacks syndrome 
Lice 8 


11, 200 
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Lightwood-Albright syndrome 325 
Limb-girdle dystrophy of Erb 262 
Lipase deficiency 388 
Lipid metabolism disorders 
280—284, 345 
Lipidoses 180—181 
Lipoatrophic diabetes mellitus 
Lipodystrophy 319 
Lipoprotein deficiency 30, 164 
Liposarcoma 77 
Listeriasis 362, 364, 439 
Liver disorders 
abdominal painin 43, 44 
abscess of 22, 44 
in cardiac disease 22 
coma from | 85— 88 
congestion of 178—179 
cysts 183, 193 
diarrhea from 388 
edema in 213 
enlargement 8, 9, 12, 31, 40, 54, 
151, 177—179 
fibrosis of 189 
glucosuria in 210 
hepatic vein thrombosis 172, 178 
hepatitis infections 7, 21, 43, 44, 
166, 187—189, 191, 357—358 


252, 


308, 319 


liver breath 85—88 

metabolic diseases involving 179, 
182 

obstructions 171—172 

storage diseases 179—182, 
293 —296, 301 

tumors of 182—183 


vomiting with 21 
Loeper's syndrome 30 
Looser's zones 66 
Louis-Bar syndrome | 273—274 
Lowe's syndrome 325 
Lumbosacral plexus, root pain 

of 78—79 

Lung diseases 

abscess 2, 104 

aplasia 436 


arteriovenous fistula 114 
cough with 104 
cysts 437 


dyspnea due to 97, 101, 102 
emphysema 439 

fibrosis of 101, 102, 350 
granular lesions of 437—438 
growth retardation from 326 
hemosiderosis of 102, 206 
interstitial changes in 438—439 
liver enlargement and 178 
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malformations 96, 97, 354 

myocarditis confused with 22 

opacities of 435—438 

ornithosis confused with 350 

tumors of 437 
Lupus. see Systemic lupus erythematosus 
Lyell’s syndrome 403 
Lymphadenopathy 6, 149, 151, 

199 — 200 

in brucellosis 4 

in histiocytosis X 12 

in mononucleosis 6, 161, 162 

in mumps |. 159—160 

in rheumatoid arthritis 10 

in secondary syphilis 8 

in tonsillitis 92 

in toxoplasmosis 5 

in Vahlquist-Gasser syndrome 16 
Lymphatic drainage of head and 

neck 160, 215 


Lymphomas, malignant 162—164 


Macleod's syndrome 102 
Macroglossia 197, 415 
Magnesium deficiency 233 
Malaria 7, 167 
Malformations 
exophthalmos from 427 
of the foot 365 
hearing impairment in 428 
of lung 96, 97, 364 
multiple 365—367 
ptosis in 426 
syndrome diagnosis of 368—371 
Malnutrition 72, 109, 359 
Malta fever 4—5 
Mammary glands, premature 
development of 341 
Mandibulo-oculofacial 
dysmorphism 369 
Mannosidosis 303 
Maple syrup urine disease 
284, 286, 298 
Marateaux-Lamy syndrome 295, 305 
Marble bone disease 168—169, 416 
March features 70 
Marfan's syndrome 265—322 
Marie-Sée syndrome 203 
Martin-Albright syndrome 
Mastoiditis 2, 34 
Maturation, premature 341—342 
Mauriac’s syndrome 181, 315, 328 
McArdle’s disease 77, 81, 266, 293, 
302 


101, 276, 


315 


McQuarrie’s syndrome 312 


Measles 26, 62, 166, 395—397 
Meckel’s diverticulum 50 
Mediastinitis 39, 40 
Medicaments 


bloody feces from 29 
edema from 216 
fever from 14 
goitrogenic 348 
intoxication from 271 
motor disturbances from 273 
overdose of 82 
urine discoloration from 201 
Mediterranean fever 4—5 
Medulloblastoma 228 
Megacolon 391—392 
Megaloblastic anemia 138 
Megalocephaly 416—418 
MehlInahrschaden 388 
Melena, neonatal 361—362 
Melkersson-Rosenthal syndrome 254 
Melliturias 209—211 
Ménétrier's disease 55 
Meningism 225, 226—229 
Meningitis 4, 22, 134, 226-227 
Meningoencephalitis 8, 226—227 
Menkes’ kinky hair syndrome 297, 330 
Mercury poisoning 219, 223, 273 
Mesenchymoma 77 
Mesenteric artery syndrome 24 
Mesenteric lymphadenitis 45, 48 
Metabolic disorders 170, 179—182, 
279, 282—283, 285—297 
body odor from 419 
carbohydrate 301—303 
growth disorders from 323—326 
hyperglycemia and 307—308 
hypoglycemia and 309—312 
lipid 280—284 
mucopolysaccharidosis 
303—305 
protein 283, 298—301 
vomiting from 375—376 
Metachromatic leukodystrophy of 
Greenfield 280, 285 
Meteorism 43, 54, 56 
Methemoglobin 111 
Methemoglobinemia 385 
Methemoglobinuria 202 
Methylmalonic acidemia 299 


294-295, 


Meulengracht’s icterus 187 
Microcephaly 250 
Microglossia 415 
Micrognathia 369 
Migraine, abdominal 24, 54 
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Migraine headache 23, 24, 35 
Milk sensitivity 390 
Minamata disease 273 


Mitral insufficiency 120 
Mitral regurgitation 120 
Mitral stenosis 122, 124 


Mobius’ syndrome 253—254, 426 
Molla-Barlow disease 72, 156 
Mononucleosis, infectious 92, 161, 
162, 188, 203, 400 
Moore’s syndrome 24, 54 
Morquio’s syndrome 294, 304 
Mosaicism, chromosomal 339, 346 
Motor disturbances 269, 270, 275 
from ataxia-telangiectasia 273—274 
brain tumor associated 
with 271—272 
cerebellar causes of 272—275 
cerebral palsy 273 
drug-induced 271 
in encephalitis 273 
extrapyramidal causes of 269—272 
from metabolic diseases 279, 302 
myoclonus 275—276 
from poisoning 273 
protein metabolism disturbances 
in 301 
striatal lesions in 269—271 
tics 276—277 
tremor 276 
see also Paralysis, Seizures 
Mounier-Kuhn's syndrome 102 
Moyamoya disease 38, 236, 249 
Mucolipidosis 295—296, 305 
Mucopolysaccharidoses 181, 
294—295, 303—305 
Mucosal polyps 29 
Multiple sclerosis 252 
Mumps 159-160 
Murmurs, heart 
accidental 117—118 
classification of 117—119 
continuous 124 
diastolic 122—123 
functional 118 
organic 118—119 
pathologic heart sounds 
systolic 118, 119— 122 
Murmur, vascular 114 
Mushroom poisoning 86 
Muscle pain 9, 55, 61, 77 
see also Extremity pain 
Muscular atrophy 78—79, 257, 
265 — 266, 354—355 
Muscular dystrophies 262—263 


124—126 
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Index 


55, 433 
261—262, 426 
251—252, 274 


Muscular spasms 
Myasthenia gravis 
Myelin sheath disorders 
Myelitis 255—256 
Myelocytic leukemia 157, 158 
Myocarditis 22, 40, 109, 110, 

127—128, 214-215 
Myoclonus 275—276 
Myxedema 216 


NADH-methemoglobin reductase 
deficiency 111 

Nail-patella syndrome 371 

Naphthalene poisoning 86 

Nasal congestions 92 

Nausea 11, 23, 24, 25, 37 

Neck stiffness 225 

Nephritis 214, 237 

Nephrocalinosis 325 

Nephrolithiasis 30 

Nephrotic syndrome 208, 209, 213, 
222 

Nettleship’s syndrome 399 

Neuralgic headache 34 

Neurinoma 228 

Neuritis 78 

Neuroblastoma 75, 76, 196 

Neurocutaneous syndromes 

Neurofibromatosis 408 

Neuroleptics intoxication with 271 

Neuromyelitis optica 256 

Neurosis 89 

Neutropenias 

Niemann-Pick disease 

Night terrors 431 

Nitrite poisoning 111 

Nitrofurantoin 20 

Nodding 425 

Nodding spasm 276, 277 

Non-Hodgkin's lymphoma _ 163, 174 

Nonne-Milroy-Meige syndrome 215, 
315 

Nystagmus 


252 


16, 150—151 
181, 281, 291 


424—425 


Obesity 66, 70, 97, 215, 313—316 
Obrinsky's syndrome 198 

Occipital lymphadenitis 34 

Occital area pain 36 

Ocular changes 30 

Ocular pain 33—34 
Oculocerebrorenal dystrophy 325 
Oculomotor nerve paralysis | 252—253 
Olfactory nerve paralysis 252 


464 


Oliguria 30, 221, 224 

Ombrédanne's syndrome 16 

Omphalocele 197 

Ondine's curse 101 

Optic nerve paralysis 252 

Orchitis 334—335 

Ormond's syndrome 55 

Ornithinemia 289, 299— 300 

Ornithosis 7—8, 166, 400 

Orthostatic proteinuria 208 

Osgood-Schlatter syndrome 67—68 

Osler-Rendu-Weber syndrome 156 

Osteitis 59, 72—73, 74 

Osteochondrodysplasia 330 

Osteochondroses 34, 64, 66—68, 
70-71 

Osteofibrosis deformans juvenilis 97, 
407 —408 

Osteogenic sarcoma 75, 437 

Osteoma, osteoid 74—74 

Osteomalacia 30, 66 

Osteomyelitis 2, 39, 72—73, 76 

Osteoporosis 25, 58, 316 

Ostium primum defect 120 

Ostium secundum defect 119 

Ovarian hypoplasia 339 

Ovarian tumors 344 

Overeating 313—314 

Oxalate calculi 30 

Oxygen deficiency 326 


Pain. see Abdominal pain, Back pain, 
Extremity pain, Headache, Thoracic 
pain 

Palpitation, heart, 433 

Pancarditis 40 

Pancreas 

annular 374 

inflammation of 53, 211 
insufficiency of 30, 31, 388 
tumors of 30, 196 

Pancytopenia 140 

Panner’s disease 64 

Panse’s syndrome 314, 322 

Papilledema 245, 246 

Paralysis 249 

of the arm 360 

from botulism 360 

in cerebral palsy 250—251 
of cranial nerves 252—254 
diaphragmatic 97, 101 
from diphtheria 260 

facial 254, 261 

flaccid 254—261 


in floppy infant syndrome 263—266 

gastrointestinal 52—53 

in Guillain-Barré syndrome 260 

Landry's 256 

from muscular atrophy 257, 265 

from muscular dystrophy 262—263 

in myasthenia gravis 261—262 

from myelin disorders 251—252 

myopathic 35, 261—263, 266 

from nerve injuries 257—258 

obstructive 256 

oculomotor 426 

paraplegia 255, 256 

peripheral 254—261 

from poisoning 261 

from poliomyelitis 257 

pseudo- 267 

psychogenic 267 

from rabies 257 

of respiratory muscles 256 

spastic | 249—252 

from spinocerebellar 

degeneration 78, 265, 274 

vascular causes of 256 

of vocal cord 93 
Parasitic infections 9, 168 
Parasternal pain 39—40 
Paratyphoid fever 3 
Parathyroidism 233, 315 
Parinaud’s gaze syndrome 253 
Parinaud’s syndrome 426 
Parrot’s pseudoparalysis 74, 267 
Paroxysmal tachycardia 23, 108 
Patau’s syndrome 366 
Patella 68, 69 
Patent ductus arteriosus 124 
Payr’s syndrome 55 
Pelizaeus-Merzbacher 251, 274, 276 
Pemphigus syphiliticus 403 
Penicillin 14, 216 
Penis, malformation of 335 
Pentalogy of Fallot 113 
Periappendicitis 3 


Periarteritis nodosa 12, 62, 156, 206, 


217 
Pericarditis 40, 123, 129, 172 
Periostitis 39 
Peritonitis 20, 47 


Pernicious anemia 30 

Perspiration 432 

Pertussis 26, 439 

Petechial hemorrhages 153, 154 
Peutz-Jeghers syndrome 55, 408 
Phenacetin poisoning 111 
Phenazopyridine hydrochloride 201 


Index 


Phenol poisoning 201 
Phenothiazine poisoning 82, 86 
Phenylbutazone 14, 189 
Phenylketonuria 276, 284, 286, 296, 
382—383, 419 
Pheochromocytoma 
307—308 
Phosphatase deficiency 326 
Phosphate metabolism disorder 265 
Phosphorus excretion 324 
Photophobia 10, 30, 34, 151, 173 
Pica 420 
Pickwickian syndrome 97, 134, 215, 
315 
Pigmentation, abnormal 173, 371, 407 
acanthosis nigricans 408 
in Chediak-Steinbrinck-Higashi 
syndrome 409 
in incontinentia pigmenti 404 
in neurofibromatosis 408 
patchy 409 
in Peutz-Jeghers syndrome 55 
in polyostotic fibrous dysplasia 17, 
407 — 408 
with precocious puberty 342 
in scleroderma 409 
in uticaria pigmentosa 399 
from vitamin A deficiency 408 
Pink disease 210 
Piperazine 20 
Pirie’s syndrome 375—376 
Pituitary-diencephalic syndrome 314 
Pituitary disorders 321—322, 326—327 
Platelet disorders 151, 153, 155—156 
Pleuritis 11, 38, 97, 103 
Pleurodynia 39 
Pleuropneumonia 38, 40 
Plexus palsies 258 
Pneumonia 436, 437, 439 
abdominal pain from 43 
arterial calcification compared 
with 100 
cough associated with 103 
meningism with 225 
Poisoning 
acidosis in 98 
alcohol 82 
barbiturate 82 
food 385 
fluoride 55 
glucosurias in 211 
hemolytic-uremic syndrome compared 
with 223 
lead 229 
medication overdose 82, 86, 87 


108, 133, 218, 
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Poisoning [cont.] 
mercury 219, 223 
motor disturbances in 273 
polyneuropathy associated with 261 
pupils in 253 
salicylate 83 
salivation increased by 415 
seizures from 236 
toxic gaze-evoked nystagmus in 425 
thallium 40 
tranquilizer 82 
urine discoloration in 202 
vitamin D 25 
vomiting associated with 20 
Poliomyelitis 197, 257 
Polycystic kidney disease 195 
Polymyositis 77, 263 
Polyneuritis 8 
Polyostotic fibrous dysplasia 17, 
57—58, 407—408, 417 
Polyps 29 
Polyuria 432 
Pompe’s disease 101, 293, 302 
Poncet’s disease 62 
Porphyria 56, 256, 403—404 
Porphyrinuria 202 
Portal hypertension 171—172 
Potassium depletion 30, 98, 392 
Potassium chlorate poisoning 86 
Prader-Willi syndrome 215, 308, 315, 
354 
Prehepatic block 171 
Prehn’s sign 334 
Preiser’s disease 64 
Prematurity 100, 359 
Pringle’s disease 408 
Prostatitis 335 
Protein-losing gastroenteropathy 55 
Protein metabolic disorders 284, 
298—301 
Proteinuria 206, 208—209 
Prune-belly syndrome 198 
Prurigo 399 
Pruritus 432—433 
Pseudofractures 66 
Pseudohemaphroditism 344, 345 
Pseudomonas aeruginosa 
infections 384-385 
Pseudomotor cerebri 238 
Pseudoparalyses 267 
Psittacosis 7—8 
Psychogenic vomiting 25—26 
Ptosis 426—427 
Puberty 
delayed 337—340 
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precocious 341—342, 344, 418—419 
Pubic hair, premature growth of 341 
Pupils 

constricted 87 

dilated 87, 252, 253 

fixed 252, 253 
Pulmonary hemosiderosis 102, 105 
Pulmonic regurgitation 123 
Pulmonic stenosis 120 
Pyle’s disease 417 
Pyelonephritis 41, 132, 204 
Pyloric stenosis 376—377 
Pylorospasm 376-377 
Pyridoxine 233—234 


Quadrantanopia 424 

de Quervain’s thyroiditis 350 
Q fever 8 

Quincke’s edema 31, 214 


Rabies 257 
Rademacher’s disease 164 
Rales 22 
Rash. see Exanthems 
Rathbun’s syndrome 326 
Red cell aplasia 139 
Referred pain 40 
Reflex iridoplegia 253 
Refsum’s disease 252, 261, 275, 281, 
285 
Reichmann’s disease 25 
Relapsing fever 8 
Reimann’s periodic disease 56 
Renal artery occlusion 222 
Renal disease. see Kidney disorders 
Renal vein thrombosis 222 
Respiratory disorders 101, 354 
arrhythmia 110 
from cardiovascular 
disorders 355—356 
from central nervous system 
disorders 355 
from muscle disorders 354 
from skeletal disorders 355 
see also Dyspnea 
Retardation, mental 
delayed speech in 433, 434 
edema with 215 
enzyme deficiency and 265 
hyperprolinemia and 206 
hypertension with 218 
in hypogonadism 338 
obesity with 314, 315 


retardation, psychomotor 329, 330 
Retinoblastoma 9, 423 
Rhabdomyosarcoma 77 
Rheumatic fever 10, 54, 60, 62 


Rheumatic myocarditis 128 
Rheumatoid arthritis 10, 34, 60, 62 
Rh incompatibility 356 

Rhinitis, allergic 92 

Rib diseases 39 

Riboflavin deficiency 30 

Rickets 16, 66, 210, 233, 324—326 
Riley-Day syndrome 16, 25, 273, 274 
Ritter's disease 403 

Robin's syndrome 370 

Root compression 60 

Rothmund’s syndrome 412 

Rotor’s syndrome 190 

Roundworm infection 238 
Roviralta’s syndrome 374, 377 
Rubella 166, 397 

Rubinstein-Taybi syndrome 329 
Rumination 381 


Salicylates 
edema caused by 216 
poisoning from 83, 98 
urine discoloration from 201 
vomiting induced by 20 
Salivation 
depression of 37, 414 
excessive 16, 415 
Salmonellosis 3, 28 —29, 59, 62 
Sanfilippo’s syndrome 294, 304 
Sarcoidosis 172—173, 435, 438 
Sarcomas 75, 437 
Scalenus anticus syndrome 78 
Scapula elevation 371 
Scarlet fever 62 
Scheie’s syndrome 294, 304 
Scheuermann’s disease 39, 57 
Scheuthauer-Marie-Sainton 
syndrome 370 
Schilder's disease 252 
Schonlein-Henoch vasculitis 
Sciatica 78—79, 258 
Scleroderma 409 
Sclerosis 274 
Scoliosis 57, 58 
Scopolamine poisoning 86 
Scotomata 23 
Scrotal varicocele 335 
Scurvy 72 
Seborrheic dermatitis 404 
Seidlmayer's syndrome 156 


43, 62 
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Seip-Lawrence syndrome 180, 308, 
319 
Seizures 231—232, 235, 240—242 


from brain tumors 237 
with cerebrospinal fluid pressure 
increase 36 
classification of 240—242 
from electrolyte imbalance 234, 236 
epileptic, 88—89, 239—243 
febrile 235—236 
from fructose intolerance 232 
from galactosemia 232 
from hemorrhage 232, 236 
from hypocalcemia 233 
from hypoglycemia 232 
from hypoparathyroidism 233 
from leucine sensitivity 232 
from magnesium deficiency 233 
after milk ingestion 311 
in newborns 360—361 
with nephritis 237 
from parasitic infections 238 
from poisoning 236 
protein metabolism disturbances 
and 301 
psychogenic 238—239 
in Tay-Sachs disease 280 
from tetanus 234, 236 
tonic-clonic 20 
from vitamin Be deficiency 233—234 
Sella turcica, tumors of 247 
Selter-Swift-Feer syndrome 219, 399 
Septicemia 3—4 
Serratus muscle paralysis 258 
Severe combined immunodeficiency 
disease 17, 151, 400, 429 
Sex chromosomal 
abnormalities 338—339, 
343—346, 366—367 
Sexual maturity 
delayed 337—340 
hermaphroditic 343—346 
premature 341—342 
Shock, endotoxic 88 
Shock kidney 223 
Shoulder pain 64 
Sickle cell anemia 16, 71, 145 
Sidbury-Harlan-Wittels syndrome 419 
Sideroachrestic anemia 138 
Siegal-Cattan-Mamou disease 56 
Silver-Russell syndrome 329 
Simmonds, Sheehan syndrome 318 
Simon’s syndrome 319 
Singultus 420 
Sinobronchitis 439 
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Index 


Sinusitis 2, 34, 92 
Sinus thrombosis 216 
Skeletal diseases 330 
Sleep disturbances 431 
Smallpox 402 
Smith-Lemli-Opitz syndrome 427 
Snapping hip 65 
Sodium chloride 
deficiency of 85, 223—224 
edema from 215 
Somatomedin deficiency 327 
Soft tissue tumors 77 
Somnolence 81, 221 


Spasmus nutans 425 
Spasticity 16 
Spastic paralysis 249—252 


Speech, delayed 433, 434 
Spherocytosis, hereditary 140 
Sphingomyelinosis 181 

Spinal cord diseases 78—79 

Spine disorders 58, 59 

Spine sign 226 

Spinocerebellar degeneration 265, 274 
Spira’s disease 55 

Splenomegaly 3, 4, 6, 7, 10 


in bacterial infections 166—169 

in metabolic disorders 170, 173, 174 
neoplastic 169—170 

rare causes of 172—175 


in storage diseases 301 
in Vahlquist-Gasser syndrome 16 
in viral infections 166—168 
Sprengel's deformity 371 
Staphylococcal enterocolitis 
Status epilepticus 88—89 
Steatorrhea 27, 29—31 
Steroid treatment 248 
Stevens-Johnson syndrome 399 
Still’s disease 10, 168 
Stomach volvulus 52 
Storage diseases 170, 179—182, 
285—297, 417 
Strabismus 423, 427 
Stress 31, 132 
Stridor 
expiratory 94, 95—96 
inspiratory 93—95 
Stupor 81 
Subacute sclerosing 
panencephalitis 272, 275 
Subarachnoid hemorrhage 228 
Subdural hemorrhage 228—229 
Subphrenic abscess 44 
Subsepsis hyperergica 
Sucking disturbances 


385 


10-11 
419 
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Sucrose-isomaltose malabsorption 390 
Suicide by poisoning 82 
Sulfhemoglobinemia 111 

Sulfonamides 14, 20, 189 

Sunstroke 15, 23-25 

Superior mesenteric artery syndrome 24 
Supraorbital area pain 36 
Swallowing disturbances 
Sweating 10, 14, 16 
Swyer’s syndrome 339 
Syndenham’s chorea 271, 433 
Syncope 7, 23, 89, 237 

Syphilis 8, 69, 74, 77, 253 
Systemic lupus erythematosus 11 
Systolic murmurs 118, 119—122 


30, 37, 419 


Tachycardia 107 
with dyspnea 98 
in latent epilepsy 23 
in liver disease 88 


paroxysmal 108—109, 131 
seizures with 237 
sinus 107—108 


with syncopal attacks 89 

with vasomotor headaches 35 
Tangier disease 164, 180, 281 
Tapeworm infection 238 
Tarry stolls. see Feces, bloody 
Tasting, loss of 254 
Tay-Sachs disease 280 
Tear formation, decrease in 16 
Teeth, mottling of 55 
Teething, delayed 415 
Telangiectases 156, 273—274 
Tendon reflexes 30 
Testes, disorders of 

anorchia 338, 339 

cryptorchidism 333—334 

intra-abdominal 333 

orchitis 334, 335 

torsion of 334 

undescended 334 
Testicular feminization 345—346 
Testosterone synthesis disorders 346 
Tetanus 22, 234, 236 
Tetracycline 248 
Tetralogy of Fallot 113 
Thalassemias 142—144 
Thallium poisoning 40 
Thiemann’s disease 64 
Thirst, abnormal 20, 421 
Thoracic asymmetry 418 
Thoracic dystrophy 355 
Thoracic pain 38—40 


Thrombasthenia 156 
Thrombocytopenia 4, 151, 153, 168, 
362 
Thumb and toe syndrome 329 
Thumb, hypoplasia of 371 
Thymic dysplasic 17 
Thymic hypoplasia 429 
Thyroid carcinoma 438 
Thyroid enlargement 347—350 
Thyroid hormones 
deficiency of 216, 310, 348, 349 
fever associated with 14 
Thyroiditis 350 
Tic 103—104, 276—277, 433 
Ticks, fever from 8 
Tietze’s syndrome 39 
Tongue, abnormal 415 
de Toni-Debré-Fanconi syndrome 16, 
210, 324 
Tonsillitis 6, 92, 225 
Tonsils, hypertrophy of 94 
Torsion dystonias 269, 270 
Torticollis 417—418 
Toxoplasmosis 161, 162, 167, 362, 
364—365 
Tracheal stridor 94-95 
Tranquilizer 14, 82 
Transferrin deficiency 173—174 
Transfusions, fever associated with 14 
Transposition of the great vessels 114 
Trauma 203 
Tremor 276 
Tredelenburg sign 66 
Treponema pallidum infection 362 
Trichinosis 9, 28, 39, 77, 168 
Trichomonas infection 336 
Trichuriasis infection 28 
Tricuspid atresia 113 
Tricuspid regurgitation 
125 
Trigeminal nerve, irritation of 34 
Triglycerides 30 
Trismus 22 
Trilogy of Fallot 113 
Trisomies, autosomal 336 
Tuberculosis 3, 194, 435, 437, 438 
of knee joint 69 
hemoptysis in 104 
muscle pain from 77 
osteitis following 59, 73 74 
renal 205—206, 207 
Tuberculous meningitis 22, 226 
Tuberculous polyarthritis 62 
Tuberculous spondylitis 59—60 
Tularemia 5 


121, 122-123, 
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Tumors 193 
adrenal cortex 344 
bone 75 
brain 228, 237, 271—272, 342 
cysts 193, 195 
fevers with 12— 13 
hydronephrosis 194—196 


hypertension with 33 
intracranial pressure with 245—247 
liver 182—183 
lung 437 
motor disturbances with 271—272 
muscle pain from 77 
neuroblastoma 196 
ovarian 344 
pancreatic 196 
precocious puberty associated 
with 342 
renal 194—196 
soft tissue 77 
thoracic pain from 39 
thyroid 350-351 
tracheal stridor from 95 
urinary 196 
Wilms’ 194 
Turner-Kieser syndrome 371 
Turner’s syndrome 215, 328, 339, 
366—367 
Typhoid fever 3, 28 
Tyrosinosis 31, 296, 300—301 


Ulcerative colitis 11, 29, 49—50 
Ulcer, gastric. 25, 26, 45—46, 61 
Ullrich and Fremery-Dohna 
syndrome 412 
Ullrich-Turner syndrome 346, 370 
Umbilicus, bleeding from 362 
Unna’s syndrome 412 
Undulant fever 4—5 
Unverricht-Lundborg-Lafora 
disease 275 
Urbach-Wiethe syndrome 308 
Uremia 98, 149, 156 
acidosis in 221, 222 
coma from 85, 86 
pseudo- 222 
from salt deficiency 223—224 
vomiting with 21 
Urinary tract disorders 
hemangioma 204 
hematuria 202—204 
infections 207 
leukocyturia 207—208 
malformations 222 


1-2 
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Index 


Urinary tract disorders [cont. ] 
melliturias 209—211 
obstructions 198, 224 
polyuria 432 
prostatitis confused with 335 
proteinuria 206, 208 —209 
salt deficiency 223—224 
tumors 196, 204 
urine discoloration 201—202 
see also Kidney disorders 

Urochromes 201 

Urticarial rashes 9, 398—399, 402 


Vaccinations 78, 260 
Vaginal atresia 335 
Vaginal discharge 336 
Vaginal hypoplasia 335 
Vaginitis 336 
Vagus nerve, cough caused by 103 
Vahlquist-Gasser syndrome 16 
Varicella infections | 401—402 
Vasomotor headache 23, 35 
Ventricular extrasystoles 110 
Ventricular septal defect 119 
Vertigo 22, 23, 24, 35, 37 
Vincent’s infection 6 
Viral infections 5—6 
arthritis with 62—63 
diarrhea in 385 
epistoxis with 26 
fever with 5 
headache with 36 
hepatomegaly in 177 
leukopenia in 150 
rashes with 400 
thoracic pain from 39 
Viral meningitis 226 
Virilization 344 
Visual disturbances 22, 422—425 
in Bruns’ syndrome 37 
with cerebrospinal fluid pressure 
increase 36 
headaches with 23, 33, 35 
ptosis 426—427 
Vitamin A 
deficiency of 408 
excess of 76, 175, 203, 207, 248 
Vitamin B, deficiency 30 
Vitamin Bg 
deficiency of 234 
Vitamin B,, deficiency 30, 138 


Vitamin C deficiency 72,77, 156, 203, 


267 


470 


Vitamin D 
deficiency of 324 
excess of 25, 325, 393 
rickets resistant to 324—325 
Vitiligo 409 
Vocal cord paralysis 93 
Volvulus, stomach 52, 378 
Vomiting 
with abdominal disorders 22, 24, 54 
acetonemic 20—21 
in appendicitis 20 
of blood 26, 42, 46 
from botulism 22—23, 37 
in Bruns’ syndrome 25, 37 
from cardiac disorders 21—22, 383 
cerebral causes of 381—382 
in diabetes mellitus 21 
dyspnea with 98 
feeding faults causing 381 
with epilepsy 23, 24, 54 
from esophageal disorders 373—374, 
377—388 
in familial dysautonomia 25 
in gastroenteritis 19, 45 
in hepatic disease 21 
in hyperparathyroidism 25 
in infants 376—384 
infections causing 4, 7, 20 
in intussusception 379—380 
from ketotic hypoglycemia 312 
in malaria 7 
from medication 20 
from motion sickness 384 
from meningitis 22 
from metabolic disorders 375—376, 
382, 383 
in newborns 367, 372—376 
from obstructions 372—375 
from paralytic ileus 380 
from phenylketonuria 382 
from poisoning 20, 83 
psychogenic 25—26 
from pylorospasm 376—377 
reflex 382 
in renal insufficiency 21 
from stomach tension 378 
from sunstroke 23—24 
with superior mesenteric artery 
syndrome 24 
in tetanus 22 
in ulcerative colitis 11 
with vasomotor headache 23, 35 
from vitamin A 384 
in Zollinger-Ellison syndrome 25 


Von Gierke’s disease 
315 

Von Graefe’s syndrome 426 

Von Hippel-Lindau syndrome, 38, 274, 
408 

Von Rechlinghausen’s disease 408, 418 

Von Waardenburg’s syndrome 368, 
428 

Von Willebrand’s disease 156 

Vulvitis 207 

Vulvovaginitis 


181, 293, 301, 


336 


Water intoxication 216 
Weightloss 9, 10, 317-319, 359—360 
Weil’s disease 8—9 
Wenckebach period 110 
Werdnig-Hoffman muscular 

atrophy 257, 265—266 
Werdnig-Hoffmann disease 426 
Weismann-Netter's syndrome 418 
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Weyers’ syndrome 370 

Whipple’s disease 200 

Whipworm 28 

Wilm’s tumor 194, 437 
Wilson-Mikity syndrome 100, 439 
Wilson's disease 142, 174, 182, 189, 


272, 279, 305 

Wiskott-Aldrich syndrome 151, 153, 
430 

Wissler-Fanconi syndrome 10-11 


Wohlfart-Kugelberg- Welander 

disease 266 
Wolff-Parkinson- White syndrome 113 
Wolman's disease 180, 284, 296 
Woringer's disease 180 
Wrist joint pain 64 
Wryneck 417 


Yellow nail syndrome 215 
Yersinia infections 4, 45, 48 


471 


